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Title is changed as shown above. 

Page 2 of cover. Add the following warningto the list of safety precautions: 

WARNING 

The burning of polyurethane foams is dangerous. Due to the chemical composition of 
polyurethane foam, toxic fumes are released when it is burned or heated. If it is burntsd or 
heated indoors, such as during a welding operation in its proximity, precautions should be 
taken to adequately ventilate the area. An exhaust system equivalent to that of a paint spray 
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Occupational Safety and Health or the US Bureau of Mines, should be used for all welding in 
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recurrent respiratory conditions, including allergies and asthma, should not be employed in 
this type of en vironment. 
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APPENDIX B 

BASIC ISSUE ITEM LIST AND ITEMS 
TROOP INSTALLED OR AUTHORIZED 



Section I. INTRODUCTION 



B-l. Scope 

This appendix lists basic issue items, items troop 
installed or authorized which accompany the air 
conditioner and are required by the crew/operator 
for operation, installation, or operator's mainte- 
nance. 

B-2. General 

This basic issue items, items troop installed or au- 
thorized list is divided into the following sections: 

a. Basic Issue Items List Section II. Not applic- 
able. 

b. Items Troop Installed or Authorized List- 
Section III. A list in alphabetical sequence of items 
which at the discretion of the unit commander may 
accompany the end item, but are NOT subject to be 
turned in with the end item. 

B-3. Explanation of Columns 

The following provides an explanation of columns 
in the tabular list of Basic Issue Items List, Section 



II, and Items Troop Installed or Authorized, S 
tion III. 

a. Source, Maintenance, and Recowabi 
Code(s) (SMR): Not applicable. 

b. Federal Stock Number. This column indica 
the Federal stock number assigned to the item ; 
will be used for requisitioning purposes. 

c. Description. This column indicates the Fedc 
item name and any additional description of 
item required. 

d. Unit of Measure (U/M). A 2 character alphabc 
abbreviation indicating the amount or quantity 
the item upon which the allowances are based, e 
ft, ea, pr, etc. 

e. Quantity Authorized (Item a Troop Installed 
Authorized Only). This column indicates the qu 
tity of the item authorized to be used with the equ 
ment. 
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CHAPTER 1 
INTRODUCTION 



Section I. GENERAL 



1-1. Scope 

a. This manual is published for use of person- 
nel to whom Military Models MAC4V60-360-3 
and MAC6V60-360-2 air conditioners are issued. 
Chapters 1 through 3 provide information on 
operation, preventive maintenance services, and 
organizational maintenance of the equipment, ac- 
cessories, components, and attachments. Chapters 
4 through 6 provide instructions for direct and 
general support and depot maintenance. Also in- 
duded are description of main units and their 
relationship to other components. 

b. Numbers in parentheses on illustrations in- 
dicate quantity. Numbers preceding nomenclature 
callouts on illustrations indicate the preferred 
maintenance sequence. 

c. Report of errors, omissions, and recommen- 
dations for improving this publication by the in- 
dividual user is encouraged. Reports should be 



submitted on DA Form 2028 (Recommenc 
Changes to DA Publications) and forwarded 
rect to the Commanding General, U. S. An 
Mobility Equipment Command, ATT 
AMSME-MPP, 4300 Goodfellow Boulevard, 
Louis, Mo. 63120. 

d. Report all equipment improvement reco 
mendations as prescribed by TM 38-750. 

1-2. Record and Report Forms 

a. DA Form 2258 (Dep reservation Guide 
Engineer Equipment). 

b. For other record and report forms applii 
ble to the operator and organizational main 
nance, refer to TM 38-750. 

/Vote. Applicable forms, excluding Standard Form 
(United States Government Motor Vehicles Operate 
Identification Curd) which is carried by the operat 
will be kept in a canvas bag mounted on the equipme 



Section N. DESCRIPTION AND TABULATF > DATA 



1-3. Description 

a. General. The air conditioner (fig. 1-1 
through 1-3) is used primarily in van type en- 
closures for providing filtered, conditioned, or 
heated air as required to maintain service condi- 
tions necessary for the efficient operation of elec- 
tronic equipment and for the comfort of oper- 
ating personnel housed within the specified vans. 
It is a completely self-contained, air cooled, elec- 
tric motor driven unit designed for continuous 
operation with varying loads. It is equipped with 
internal ducting to the low side of the evaporator 
fans so that ventilation air from the Chemical, 
Biological, and Radiological (CBR) filter unit 
may be supplied by the evaporator fans. 

b. Condensing Section. The condensing swtion 
located at the bottom of the unit, contains tht- 
hermetically sealed compressor, condensing roil. 
receiver, condenser air intake opening, condense* 



air discharge opening, control panel, junction b< 
condenser fan, fan motor, dehydrator, system i 
cess valves, solenoid valve, expansion valve, che 
valve and pressure release safety valve. 

c. Evaporator Section. The evaporator sectk 
located in the top of the unit, contains an eva{ 
rator coil, evaporator fans, air conditioning i 
ters, intake and discharge grilles, evaporator o 
drain pan, expansion valve, solenoid valve, ba 
pressure regulating valve, electrical heaters, sig 
glass, accumulators and a damper to regulate t 
amount of mi door air entering the air com 
tioner. 

14. Identification and Tabulated Data 

'. l'/i--!t' r: ''fi,'i'-'i The air conditioner has 
jiiji 1 "!- i'ii--:;t;''i<-aU"!' plutes. T!u> infomnation cc 
Iai l <'l .1:, thf iilat<\s i.-. listed below. See figu 



DISCHARGE GRILLE 



CASING 



INTAKE GRllii 
LOUVER CONTROL 



INTAKE GRILLE 



CIRCUIT BREAKER 
ACCESS COVER 



POWER RECEPTACLE 
CONNECTOR 




SHIPPING DIMENSIONS 



IB40TH Kl- 1/4 INCHES 
WIDTH 34 INCHES 

NW0HT 65 INCHES 



360*3 (6>S POUNDS 
MAC6V60- 



1-1. AtV Conditioner, left front 3/4 vitw with tMpping dimension*. 







Conditioner, rioht r 9/1 .,... 




CANVAS 
COvl-P 



ME 4120-270-15, 1-3 



Figure 1-S. Air Conditioner, cover installed. 

(1) Military identification plate. The plate 
on the MAC6V60-360-2 air conditioner contains 
the following information. 

AIR CONDITIONER, VERTICAL COMPACT 60,000 

BTU/HR, 208 VOLT, 3 PHASE, 60 CYCLE 
FSN 4120-935-5416 
PART NO. (97403) 13214E4300 
MFD BY THE TRANE CO. 
CONTRACT NO. DA-23-195-AMC-01159(T) 
DATE 

SERIAL NO. 
WT 620 Ib 

The MAC4V60-360-3 plate contains the same informa- 
tion but with the following changes: 400 CYCLE, FSN 
4120-935-5417, PART NO. (97403) 13124E4200, WT 
616 LB. 

(2) Sight glass color change plate. Three 
color bands are provided: green (Dry), char- 
treuse (Caution) and yellow (Wet), for use in 
conjunction with the sight glass to detennine 
moisture content of refrigerant. 

(3) Refrigerant type and charge plate. Spe- 
cifies type and amount of refrigerant used to 
charge unit as follows: This unit charged with 
26.9 Ib3. Refrigerant-22. 

(4) Weight plate. Specifies air conditioner 
weight in pounds. The MAC6V60 plate contains 



620 POUNDS." The MAC4V60 plate informs- 
tion is: "GROSS WEIGHT 615 POUNDS." 

(5) Damper control plate. Provides instruc- 
tions for correct operation of fresh air damper 
door. The plates contain the following instruc- 
tions: "FRESH AIR DOOR, OPEN, TURN, 
CLOSE." The open arrow is clockwise and the 
close arrow is counterclockwise on the front plate. 
Arrows are in the opposite direction on the rear 
plate. 

(6) Cutout switch reset plate. Provides 
"PUSH TO RESET" instructions for resetting 
high and low pressure cutout switches. 

(7) Power supply plate. Specifies air condi- 
tioner power supply voltage, phase and frequen- 
cy requirements. The MAC6V60 plate contains 
the following wording: "POWER SOURCE 208 
VOLTS 3 PHASE 60 CYCLES". The MAC4V60 
plate has- the following wording: "POWER 
SOURCE 208 VOLTS 3 PHASE 400 CYCLES". 

(8) Control panel instruction plate. Indi- 
cates air conditioner temperature and function 
control settings for cooling, heating or ventilat- 
ing modes of operation. See figure 2-1. 

(9) Circuit breaker access plate. Located on 
lower front cover, identifies "CIRCUIT BREAK- 
ER ACCESS" opening. 

(10) Fan warning plate. Provides warning to 
prevent possible personnel injury through care- 
lessness as follows: "DANGER, KEEP HANDS 
CLEAR, DANGER". 

(11) Wiring diagram plate. Illustrates com- 
plete air conditioner wiring. See figure 1-6. 

(12) Evaporator fan motor plate. Specifies 
motor horsepower, type, serial number, speed, 
frame number, and electrical characteristics. 

(13) Condenser fan motor plate. Specifies 
motor horsepower, type, serial number, speed, 
frame number, and electrical characteristics. 

(14) Compressor identification plate. Speci- 
fies compressor model number, part number, se- 
rial number, refrigerant, contract number, and 
electrical characteristics. 

b. Tabulated Data. 

(1) Air conditioner, compact, vertical, self- 
contained. 

Manufacturer ...The Tram; Company 

Models MAC4V60-360-3 and 

MAC6V60-360-2 
Capacity: 

Cooling 1 60,000 BTU/HR 

MAC6VBO--!lfiO-2 

operating on &0 cycles .. 50,000 BTU/HR 
Tlo-ating 

60 CycUw 4JI,0(KI BTX'/HR 
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() __ Continued. 



400 Cycles 52,000 BTU/HR 

50 Cycles 46.750 BTU/HR 

Ventilating 2,000 CFM 

(2) Condensing section. 

(a) Compressor. 

Manufacturer The Trane Company 

Model MJ-6 

Type Hermetically sealed, 

reciprocating 

Part number: 

MAC4V60-360-3 A 4525-760-4 

MAC6V60-360-2 A4525-760-3 

(b) Condensing coil. 

Manufacturer The Trane Company 

Type Finned tube 

Part number A 4525-702 

(c) Condenser fan. 

Manufacturer The Trane Company 

Type Axial, vane 

Part number B604-1008 

(d) Condenser fan motor. 

Manufacturer Welco Industries, Inc. 

Type Induction, direct drive 

Part number: 

MAC4V60-360-3 7045-3 

MAC6V60-360-2 7030-6 

(e) Dehydrator. 

Manufacturer Sporlan Valve Co. 

Type Dessicant drier 

Part number C164 

(/) Pressure relief valve. 

Manufacturer Superior Valve & 

Fitting Co. 

Type Preset, non-adjustable 

Part number 3001-X4 

(g) Solenoid valves. 

Manufacturer Jacques-Evans Mfg. Co. 

Type Pilot operated, normally 

open 

Part number OB241 

Number per unit 2 

(h) High pressure cutout switch. 

Manufacturer Penn Controls, Inc. 

Type Pressure operated, 

normally open 

Part number 210AP40AN 

(i) Low pressure cutout switch. 

Manufacturer Perm Controls, Inc. 

Type Pressure operated, 

normally closed 

Part number 210AP10AN 

(j) System access valves. 

Manufacturer Superior Valve & Fitting 

Co. 

Type Packless charging valves 

Part number 5939X4 

Number per unit 2 

(3) Evaporator section, 
(a) Evaporator coil. 

Manufacturer The Trane Company 

Type Finned tube 

Part number E4525-835 

(6) Evaporator fans. 
Manufacturer The Trane Comnanv 



Type Centrifugal flow, air 

Part number FAN 319 (EH) and 

FAN 320 (RH) 
Number per unit 2 

(c) Evaporator fan motor. 

Manufacturer ' Welco Indusrtriea, IIH 

Type i Induction, direct drh 

double extended sh 
Part number: 

MAC4V60-360-3 4720-24 

MAC6V60-360-2 4725-18 

(d) Air filters. 

Manufacturer Air-Maze Corp. 

Type Permanent 

Part number 124935-066 

Number per unit 2 

(e) Expansion valves. 

Manufacturer Alco Control Corp. 

Type Thermal expansion 

Cooling load 4 1/2 ton 2.1 ton 

Part number TCL400HW100 DT12104 

Number per unit .1 1 

(/) Back pressure regulating valv> 

Manufacturer .Controls Co. of Amej 

Type Pressure operated, 

normally closed 
Part number 237AVIL-70327-142 

(g) Electric heaters. 

Manufacturer McGraw Edison 

Type Tubular 

Part number 4496-011-01 

Number per unit 6 

(h) Sight glass. 

Manufacturer Sporlan Valve Co. 

Type Bulls-eye 

Part number SA-K16 SEE ALL 

(4) Electrical Controls. 

(a) Temperature control thermoitt 

Manufacturer Penn Controls, Inc. 

Type Bimetallic element, 

normally closed 
Part number Al 9AGF-15 

(b) Selector switch. 

Manufacturer Cutler-Hammer, Inc. 

Type Rotary, five-position 

Part number S912K216 

(c) Heater high temperature cuto 

Manufacturer Metals and Controls, 

Type Automatic reset, noi 

closed 
Part number CWA1249 

(d) Magnetic contactors. 

Manufacturer Cutler-Hammer, Inc. 

Type Three-pole, single th 

Load capacity 50 amperes 26 am 

Part number 9565H94 95661 

Number per unit 2 3 

(e) Time delay relay. 

Manufacturer Dialtron Corp. 

Type Thermal delay, norn 

open 
Part number- FR-30S-NO-24 



(/) Circuit breaker, MAC4V60-S60-3. 

Manufacturer , Heinemann Electric Co. 

Type Manual reset 

Part number 71-212-7MG6 

Circuit breaker, MAC6V60-360-2. 

Manufacturer .Heinemann Electric Co. 

Type Manual reset 

Part number 71-212-3MG6 

(0) Fuses. 

Manufacturer Bussman Mfg. Co. 

Type Cartridge 

Load capacity , 6 amperes 1.6 amperes 

Part number KAWB FNM1-6/10 

Number per unit 1 2 

(h) Transformer. 

Manufacturer , Reid Hill Electronics 

Type Stepdown, single phase 

Part number 

MAC4V60-360-3 35666 

MAC6V60-S60-2 .35566 

(1) Terminal boards. 

Manufacturer Kulka Electric Corp. 

Part number 

10-terminal 22010 

6-terminal 605-JJ-2502-6 

(;) Rectifier. 

Manufacturer Syntron Co. 

Type Silicon semiconductor 

bridge 
Part number SS-0257 

(k) RFIFUters. 

Manufacturer Sprague Electric Co. 

Part number 5JX100 

Number per unit .4 

(5) Dimensions and weight (fig. 1-1). 

Height 23 1/4 inches 

Length 84 inches 

Width 65 inches 

Weight 

MAC4V60-360-S 615 pounds 

MAC8V60-860-2 620 pounds 

(6) Base plan. Refer to figure 1-5 for base 
>lan. 



(7) Wiring diagram. Refer to figure 1-6 foi 
wiring diagrams. 

1-5. Difference in Models 

This manual covers the Trane MAC4V60-360-3 
and MAC6V60-360-2 air conditioners. The dif- 
ferences between the two air conditioners are in 
the electrical system. Model MAC4V60-360-3 ia 
designed to operate from a 400 cycle, 208 volt, 
3 phase supply. Model MAC6V60-360-2 is de- 
signed to operate from a 50/60 cycle, 208 volt, 
3 phase supply. Where differences exist, each 
model is covered separately in applicable mainte- 
nance section of this manual. 
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Figure l~f. BOM plan. 
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CHAPTER 2 
INSTALLATION AND OPERATION INSTRUCTIONS 



Section I. SERVICE UPON RECEIPT OF EQUIPMENT 



21. Unloading the Equipment 

a. Remove any blocking or tiedowns that may 
have been used to secure the item to carrier. The 
air conditioner is shipped in a wooden carton, the 
base of which is raised to provide for insertion 
of tongs of a fork. 

6. Use a forklift or other suitable lifting de- 
vice to remove unit from carrier. 

Caution: Use care in handling to avoid 
damaging the air conditioner. 

22. Unpacking the Equipment 

a. General. Move air conditioner to installa- 
tion site before removing shipping container. Cut 
the metal bands and remove top, end, and sides 
of carton, and the Kimpak covering. Remove 
bolts securing base of unit to crate. Using a 
suitable hoist or crane and a spreader bar at- 
tached to the lifting handles, lift unit from crate. 

b. Depreserration. Prior to placing unit in op- 
eration, accomplish depreservation in accordance 
with instructions outlined in DA Form 2258 (De- 
preservation Guide of tlngineer Equipment). DA 
Form 2258 is attached on or near the operational 
controls. 

23. Inspecting and Servicing Equipment 

a. Perform daily preventive maintenance serv- 
ices (para 3-(i). 

b. Per fo mi quarterly preventive maintenance 
services (para 3-7). 

c. Inspect entire ur conditioner for signs of 
damage, paying particular attention to evaporator 
and condenser coils. 

d. The air conditioner contains a full oper- 
ating charge of refrigerant and compressor oil. 
No further service is required. 

24. Installation of Separately packed 
Components 

a. General. The air conditioner is Ivasically a 
self-contained unit, however, in certain installa- 



tions it may become desirable to place the conti 
panel in a remote location and utilize the reme 
control blockoff plate. 

b. Blockoff Plate. The blockoff plate is pi 
vided for installation when the controls are ) 
moved for remote control operation. The bloc 
off plate provided must be used so that no t 
will enter the lower compartment. Refer 
figure 2-1, and install the blockoff plate. 

2-5. Installation or Setting-up Instructions 

a. General. Set the air conditioner in a lei 
position to allow proper condensate draini 
(operation will be satisfactory with unit setti 
at a slight angle, and using one of the altern* 
drain connections). 

b. Locating the Unit. The removable low 
front panel and evaporator fan discharge and : 
take grilles must be accessible for normal serv: 
and maintenance. The condenser air intake a 
discharge openings must always be unobstruct 
to allow sufficient air for condensing purpos 
Clearain'e must be allowed for the condenser i 
inlet door which must be open during operatic 
The evaporator fan discharge and intake op 
ings at front of unit should be relatively fi 
from obstruction to permit maximum unit < 
pacity. Sufficient headroom must be allowed J 
removal of the mist eliminator. 

Null'. Roinove discharge and intake grilles and 111 
if unit is to be used with ducts carrying air to and fr 
the conditioned space. Install grilles and filter in 
durt. 

Note. Remove GBR cover (fig. 1-2) if a GBR fil 
unit is to he attached to the air conditioner. 

c. Installing Unit. Bolt unit to floor or o4J 
flat surface. Refer to base plan (fig. 1-5) 1 
dimensions. Connect drain hose to drain nipi 
at base of unit to lead condensate away fix 
unit. Alternate 1/2 inch NPT condensate dr 
connections are provided at both sides and fix 
and rear of unit. If one of these is used, reim 
the desired drain plug prior to installing 1 
drain hose. 
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MATCH TO HOLri ON' 
jUNCT !.;': 1C A TOP 
PANFt. A!-;:; !M'-.rAlL 
MOUNTING BO Li M>. 
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d. Power Source. 

(1) Model MAC4V60-360-3. Operates on 
208 volts, 400 cycle, 3 phase power. 

(2) Model MAC6V60-360-2. Operate on 
208 volt, 50/60 cycle, 3 phase power. 

(3) Power receptacle connector. An MS31- 
OOR32-17P receptacle is located on the left hand 
side of unit, above the base drain plug. Connect 
the proper electrical power supply source to this 
receptacle using a MS3106R32-17S plug or ac- 
ceptable alternate. Alternate electrical power con- 
nections are provided at both sides and rear of 
the unit; any location may be used by inter- 
changing the power receptacle at rear of unit 
and one of the cover plates at side of unit. Be 
sure to attach cover plate over unused location 
at rear of unit to prevent air from being drawn 
through the opening. 

e. Remote Control. 

(1) General. The control panel may be re- 
moved from the unit and used as a remote control 
for operation of th air conditioner. The remote 
control connection and bloekoff plate provided 
must be used when the control panel is used as 
a remote control. 

(2) Remote control connection. 

(a) Disconnect power source from unit. 
(6) Refer to figure 2-1, and install the 
remote control connection. 



Figure 1. Remote control connection initallation. 

Section II. MOVEMENT TO NEW WORKSITE 



26. Dismantling for Movement 

a. General. 

(1) Shut off electrical power supply to air 
conditioner and disconnect power cable from 
unit. 

(2) Disconnect drain hose from unit. 



using suitable lifting equipment attached to the 
recessed handles at sides of unit. 

Note. Use a spreader bar whenever unit is hoisted 
with a crane. 

c. Long Distance Movement. Crate the air con- 
ditioner, providing adequate protection to grilles 
and control panel. Provide suitable blocking and 
to nrpwnt. unit from shifting durinfr 



Section ill. CONTOOtS AND INSTtUMENfS 



2-8. Genra! 

This section describes, locates, illustrates, and 
furnishes the operator, crew or organizational 
maintenance personnel sufficient information 
about the various controls and instruments for 
proper operation of the air conditioner. 

2-9. Controls and Instruments 

a. General. The controls and instruments on 
the air conditioner are illustrated on figure 2-2. 

b. High Pressure Cutout Control. The high 
pressure cutout located at the rear of the unit 
(fig. 2-2) is designed to sense discharge line 
pressure at the compressor and will cutout at 445 
psig (pounds per square inch gage). When dis- 



charge line pressure has reduced to 400 psig, t 
high pressure cutout control can be reset by pu* 
ing the reset button. 

c. Low Pressure Cutout Control. The low pn 
sure cutout located at the rear of the unit (f 
2-2) is designed to sense suction line presst 
aft the compressor and will cutout et 7 ps 
When suction line pressure has increased abe 
this limit, the low pressure cutout control can 
reset by pushing the reset button. 

d. Liquid Line Sight Glass. The sight gh 
(ffig. 2-2) indicates dryness of the system. Mo 
ture in the refrigerant is shown by the indical 
turning from green to yellow. A shortage of 
frigerant is indicated by bubbles In the sif 
glass. 




DAMPER DOOR CON- 
TROL KNOI (2) NOR- 
MALLY POSITIONED FOR 
REQUIRED TYPE OF AIR 
CONDITIONING. TURN 
KNO8 TO OPEN 
DAMPER DOOR. 



INTAKE GRILLE 
LOUVER CONTROL (2) 
NORMALLY POSi- 
IIONED FOR REQUIRED 
TYPE OF AIR CONDI- 
TIONING. RAISE LEVER 
TO OWN DAMPER. 



SELECTOR SWITCH 
NORMALLY POSI- 
TIONED FO8 REQUIRED 
TYPE OF AIR CONDI- 
TIONING. 



PULL LEVER TO I NOTE: BEFORE RESTART, 
RESET CIRCUIT | WAIT 5 MINUTES. 

BREAKER. 



CIRCUIT BREAKER 
RESET LEVER 




TEMPERATURE CONTROL 
NORMALLY POSITIONED 
FOR REQUIRED TEMPER- 
ATURE. TURN KNOB 
CLOCKWISE TO INCREASE 
OR COUNTERCLOCKWISE 
TO DECREASE TEMPERA- 
TURE. 



SIGHT GLASS 
NORMALLY INDI- 
CATES FULL AND 
CLEAR. 




NOTE; 86 FORE RESETTING, 
WAIT 2 MINUtf*. 



HIGH AND LOW PRES- 
SURE CUTOUT RESET 
BUTTONS. 



NOTE: PUSH BUTTONS TO 
RESET HIGH AND 
LOW PRESSURi 
CUTOUT. 
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Figure S-t. Controls and instruments. 



Section IV. OPERATION OF EQUIPMENT 



2-10. Generaf 

a. The instructions in this section are published 
for the information and guidance of personnel re- 
sponsible for operation of the air conditioner. 

b. The operator must know how to perform 
every operation of which the air conditioner is 



capable. This section gives instructions on stai 
ing, stopping, and operating details of the 
conditioner. Since nearly every application pi 
senta a different problem, the operator may ha 
to vary given procedure to fit the individual j< 
Operating control settings are listed in tat 
2-1. 



Table t-1. Operating Control Setting* 



Type of 

air conditioning 
required 


Thermostat 
letting 


Indoor 
return air 
dumper 


Outdoor 
air 

damper 


EMeetor 
wlteh 

position 


Cooling 100% Recirculated Air 


Desired 
Temperature 


Open 


Closed 


COOL 


Cooling With Fresh Makeup Air 


Desired 
Temperature 


Partially* 
Closed 


Open 


COOL 


Cooling With Fresh Makeup Air 
Drawn Through CBR Filter 
(Outdoor Air Contaminated) 


Desired 
Temperature 


Open 


Closed 


COOL 


Heating 100% Recirculated Air 


Desired 
Temperature 


Open 


Closed 


LO-HEAT or 
HI-HEAT 


Heating With Fresh Makeup Air 


Desired 
Temperature 


Partially* 
Closed 


Open 


LO-HEAT or 
HI-HEAT 


Heating With Fresh Makeup Air 
Drawn Through CBR Filter 
(Outdoor Air Contaminated) 


Desired 
Temperature 


Open 


Closed 


LO-HEAT or 
HI-HEAT 


Ventilation Maximum Outdoor Air 


Any 


Closed 


Open 


VENTILATE 



Partial cloning of th Indoor return air damper oauMi a greater portion of the toUl air flow to be drawn from the collide. 



2-11. Starting 

a. Perform daily preventive maintenance serv- 
ices (para 8-6). 

5. Refer to figure 2-3, and start the air con- 
ditioner. 

c. If the air conditioner fails to start, remove 
cover on lower front panel and reset the circuit 
breaker. 

Caution: Wait 5 minutes before restarting 
the unit after operation. 

d. Refer to table 2-1, and adjust air condition- 
er for desired mode of operation. 

2-12. Stopping 

Refer to figure 2-4, and stop the air conditioner. 

2-13. Air Conditioner Operation 

Refer to figure 2-5, for instructions on operation 
of the air conditioner. 

2-14. Operation in Extreme Cold 

a. General. The air conditioner is designed to 



(Fahrenheit). Be sure that all thermostatic co 
trols and dampers are in working order. 

b. Electrical System. Make sure the electric 
system is free of ice and moisture. 

Caution: Do not disturb the wiring durii 
cold weather unless absolutely necessary. Go 
temperatures make wiring and insulation brltt 
and easily broken. 

2-15. Operation in Extreme Heat 

a. General. The air conditioner is designed 
operate satisfactorily at temperatures up 
125F. 

b. Ventilation. Allow sufficient room aroui 
the air conditioner for adequate air circulatio 

Note. Do not restrict the flow of air at the inta 
and discharge openings of the unit. 

2-16. Operation in Dusty or Sandy Artas 

Clean the condenser coil and evaporator oc 
weekly or more often if necessary. Clean tl 
mist eliminator, air conditioning filters, fresh a 



2-17. Operation Under Rainy or Humid 
Conditions 

If the unit is outside and not operating, close 
dampers and air inlet door; cover condenser air 
discharge with tarpaulin provided. Protect air 
conditioner with the canvas cover provided. Re- 
move covers during dry periods. Open access pan- 
els and covers to allow unit to dry before operat- 
ing. Use caution when operating electrical equip- 
ment in damp or wet areas to avoid shock hazard. 

2-18. Operation in Salt Water Areas 
Wash the exterior of the unit with clean, fresh 
water at frequent intervals. Do not damage the 
electrical equipment during the cleaning opera- 
tion. Coat exposed metal surfaces with rust proof- 
ing material. Remove corrosion and paint the ex- 
posed metal surface. 



CAUTION; BEFORE RESTART,; 
WAIT 5 MiNUTES. 



PLACE SELECTOR SWITCH 
IN "OFF" POSITION 




SELECTOR SWITCH 



IE./ 



CAUTION: TO PREVENT REFRIGERANT FROM 
CONDENSING IN CRANKCASE 
AND MIXING WITH THE OIL, DO 
NOT DISCONNECT THE UNIT 
FROM POWER SOURCE DURING 
THE SHUTDOWN PERIOD. 

ME 4120-270-15/2-4 

Figure t-4. Stopping instruction*. 



TEMPERATURE 
CONTROL 




STEP 1. POSITION TEMPERATURE CONTROL 
FOfv DCSlRED TEMPERATURE. 

STEP 2. PLACE SELECTOR SWITCH ON 

"COOL" POSITION FOR COOLING 
OPERATION, ON "LO HEAT" OR 
"HI HEAT" POSITIONS FOR HEAT- 
ING, OK ON "VENTILATE" FOR 
VENTILATING OPERATION. 
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Figure S-S. Starting instructions. 




DAMPER DOOR 
INTAKE GRILLE (2) CONTROL KNOB 



TEMPERATURE CONTROL 




SELECTOR SWITCH 

NOTE: BEFORE RESTART, WAITS MINUTES. 

A. COOLING OPERATION. 

STEP 1. POSITION TEMPERATURE CONTROL FOR 

DESIRED TEMPERATURE. 
STEP 2. ADJUST DISCHARGE GRILLE LOUVERS 

FOR DESIRED CONDITIONED AIR 

DELIVERY PATTERN. 
STEP 3. ADJUST INTAKE GRILLES AND DAMPER 

DOOR AS INSTRUCTED IN TABLE 2-1. 
STEP A. PLACE SELECTOR SWITCH ON "COOL" 

POSITION. 

B. HEATING OPERATION. 

STEP 1. POSITION TEMPERATURE CONTROL FOR 

DESIRED TEMPERATURE. 
STEP 2. ADJUST DISCHARGE GRILLE LOUVERS 

FOR DESIRED CONDITIONED AIR 

DELIVERY PATTERN. 
STEP 3. ADJUST INTAKE GRILLES AND DAMPER 

DOOR AS INSTRUCTED IN TABLE 2-1. 
STEP 4. PLACE SELECTOR SWITCH ON "LO 

HEAT" OR "HI HEAT" AS REQUIRED. 

C. VENTILATING OPERATION: 

STEP 1. ADJUST DISCHARGE GRILLE LOUVERS 
FOR DESIRED CONDITIONED AIR 
DELIVERY PATTERN. 

STEP 2. ADJUST INTAKE GRILLES AND DAMPER 
DOOR AS INSTRUCTED IN TABLE 2-1. 

STEP 3. PLACE SELECTOR SWITCH IN "VENTI- 
LATE" POSITION. 
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Figure 2-5. Operating instructions. 



CHAPTER 3 

OPERATOR AND ORGANIZATIONAL MAiNTENANCi 
INSTRUCTIONS 



Saction I. OPERATOR AND ORGANIZATIONAL MAiNTENANCi 
TOOLS AND EQUIPMENT 



3-1 . Special Tools and Equipment 

No special tools or equipment are required by 
the operator or organizational maintenance per- 
sonnel for maintenance of the air conditioner. 



3-2. Basic Issue Tools and Equipment 

Tools and repair parts issued with or authoria 
for the air conditioner are listed in the Baa 
Issue Items List, Appendix 8 of this manual. 



Section II. LUBRICATION 



3-3. General Lubrication Information 

The air conditioner fan motors and compressor 
are lubricated and sealed by the manufacturer. No 
additional lubrication is required. 

3-4. Detailed Lubrication Information 

Although the air conditioner requires no lubrica- 
tion maintenance, operation of grilles and damp- 



ers will be assisted by periodically adding a fe 
drops of light oil to all pivot pointa, bearii 
surfaces and linkages. During cold weather ope 
ation clean off all accumulated oil and dirt ai 
use graphite for lubrication of the points ou 
lined above. 



Section III. PREVENTIVE MAINTENANCE SERVICES 



3-5. General 

To insure that the air conditioner is ready for 
operation at all times, it must be inspected sys- 
tematically so that defects may be discovered and 
corrected before they result in serious damage or 
failure. The necessary preventive maintenance 
services to be performed are listed and described 
in paragraphs 3-6 and 3-7. The item numbers 
indicate the sequence of minimum inspection re- 
quirements. Defects discovered during operation 
of the unit will be noted for future correction, 
to be made as soon as operation has ceased. Stop 
operation immediately if a deficiency is noted dur- 
ing operation, which would damage the equip- 
ment if operation were continued. AH deficien- 
cies and shortcomings will be recorded together 
with corrective action taken, on DA Form 2404 
(Equipment Inspection Maintenance Worksheet) 
at the earliest possible opportunity. 



3-4. Daily Praventive Maintenance Services 

This paragraph contains an illustrated tabulate 
listing of the preventive maintenance servio 
which must be performed by the operator. Tl 
item numbers are listed consecutively and inc 
cate the sequence of minimum requirements. R 
fer to figure 3-1 for daily preventive maint 
nance services. 

3-7. Quarterly Preventive Maintenance 
Services 

a. This paragraph contains an illustrated tabi 
lated listing of the preventive maintenance ser 
ices which must be performed by organization 
maintenance personnel at quarterly intervals, 
quarterly interval is equal to 8 calendar month 
or 250 hours of operation whichever occurs fire 

b. The item numbers are listed consecutive 
and indicate the sequence of minimum requir 
ments. Refer to figure 3-2 for quarterly prevei 
tive maintenance services. 
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Section IV. OPERATOR'S MAINTENANCE 



3~8. General 

The instructions in this section are published for 
the information and guidance of the operator to 
maintain the air conditioner. 

Teaming: Disconnect the air conditioner 
from the power source before performing any 
maintenance on the components of this unit. 

3-$. Air Fitter Service 

c. General. The air filters are located under 
the evaporator blower assembly. They remove air- 
borne particles of dust and other contaminants 
from the conditioned area. 

b. Removal. Refer to figure 3-3 and remove 
filter access doors and filters. 

c. Servicing. Refer to figure 3-3 and service 
both air filters. 

d. Installation. Refer to figure 3-3 and install 
filters and access doors in reverse order of re- 
moval. 



3-10. Mist Eliminator and Evaporator Coil 
Service 

a. General. The mist eliminator, located be- 
tween the air discharge grille and the evaporator 
coil, removes moisture from the air after the air 
has passed over the evaporator coil. The evapo- 
rator coil is to be cleaned each time the mist 
eliminator is serviced. The coil may be cleaned 
without removal from air conditioner. 

b. Maintenance Procedure. Refer to paragraph 
3-25 and remove the evaporator air discharge 
grille and top cover panel. Refer to figure 3-4 
and perform prescribed maintenance service. 

c. Installation. Refer to figure 3-4 and install 
the mist eliminator. Install evaporator discharge 
grille and top cover panel (para 3-25). 

3-1 1 . Condenser Coil 

a. General. The condenser coil may be cleaned 
without removal from the air conditioner. 

6. Maintenance Procedure. Refer to figure 8- 
5 and perform prescribed maintenance service. 



AIR CONDITIONING FILTER (2 




STiP 1. REMOVE SCREW ( 12) AND ACCESS 
DOOR (2). 

STEP 2. SLIDE AIR FILTER FKOM GUIDE 
CHANNEL. 

STEPS, WASH FILTERS !N APPROVED 

CLEANING SOLVENT AND DRY 
THOROUGHLY WITH COMPRESSED 
AIR. 

STEP 4. DIP OR SPRAY FILTERS WITH 

FILTERKOTE Oft OIL CONFORMING 
TO MIL SPEC. 0-2)04 GRADl 20, 30 
OR BETTER. DRAIN OFF EXCESS OIL 
BEFORE INSTALLING FILTERS. 

ME 4120-270-15/3-3 
Figure S-S. Servicing air conditioning filters. 
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WAtNiNOt DO NOT USE 
COIL. 



NOTE; THI MIST 

STAUED IN ACCOMMMtt Wfflt 

; 

TM6 Am FLOW AttOW. *"* ' % 

STEP t. ' SUfitMmiUMIMKlltffilif*'' 

OUTOPOUtWS, 
STE.P 2. WAS-H MISI NA1QI M All . ,; 

APffHDWO 

AND DRY THOK3WOKIY Wfttf 

STEP 3. COAT MIST RtMtNAIOR WffH 
R' TIKKOTE O8 OIL ' 

r NO TO' MII. sue* 

GRADE 20 OR 30, IV 

OR SPRAY. PAIN OFF 

BE FOR F. INSTALLATION. 
STEP 4. CLEAN QilTDRAIfM PAN, 
STf F 5, 




TWEE N H NS 
AKU HOtO 
AT 



PINS, 



Figure 3-4. Servicing mist eliminator and 
evaporator coil. 



NOT : THE CONDFNSIR CGI!. !!> CLUMH 
WITHOUT REMOVING THE CU!l 
FROM THE AIR CONDITIONER. 
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WARNING: DO NOT USE STEAM TO CLEAN 
COILS. 



STEP |. REMOVE INTAKE SCREEN 
I, PAR. 3-27). 

STSP 2. CLEAN THE COIL SURFACE AND 
BLOW DIRT FROM BETWEEN THE 
FINS WITH COMPRESSED AIR. 
HOLD NOZZLE OF AIR HOSE AT 
LEAST 6 TO 8 INCHES AWAY 
FROM COIL TO AVOID DAMAGE 
TO FINS. 
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Figure S-5. Servicing condenser coiL 

SecHon V. TROUBLESHOOTING 



J-12. General 

rhis section provides information useful in diag- 
nosing and correcting unsatisfactory operation or 
failure of the air conditioner and its components. 
Each trouble symptom stated is followed by a 
ist of probable causes of the trouble. The possi- 
>le remedy recommended is described opposite 
he probable cause. Any trouble beyond the scope 
if organizational maintenance shall be reported 
o direct support maintenance. 



13. Compressor Fails to Start 



Probable oouoe 



remsdy 



wer line failure Restore power. 

slector switch improperly Set selector switch to 
set "COOL" 

Tcuit breaker tripped Reset circuit breaker. 

igh ox low pressure Push reset button to close 

cutout switches tripped switch. 



Frobab1-aun 

Loose, broken or defective 
electrical leads 



Tighten loose connections. 
Repair leads as nec- 
essary. 



3-14. Compressor Starts Normally, but Stops 
on Overload 

Probable cu 

Obstructed intake or ex- 
haust air grilles 

High head pressure 



Defective condenser fan 
motor 



Clean out grilles and re- 
move obstacles to air 
circulation 

. Clean condenser coil (para 
3-11). Check condenser 
fan for damage or loose- 
ness. Replace if defec- 
tive (para 3-29). 
Replace condenser fan mo- 
tor (para 3-36). 



315. Reduced Cooling Capacity 

Probable causa PonnibXe : 

Dirty or clogged air filters Clean or replace air filters 



.nproperly adjusted 
(closed) evaporatr re- 
turn and discharge air 
grilles or fresh air and 
CBR air intakes 

Dirty or clogged conden- 
ser coil 

Improperly set thermo- 
stat (too high) 

Damaged or loose evap- 
orator fans 



Defective fan motor- 



Possible remedy 

Adjust louvers and dampers 
correctly (table 2-1). 



Clean condenser coil (para 

3-11). 
Set thermostat to desired 

ambient temperature. 
Check evaporator fans for 

damage or looseness. 

Replace if defective. 

(para 3-28). 
.Replace evaporator fan 

motor (para 3-36). 



Adjust louvers and dampc 
correctly (table 2-1). 



3-16. No Heat in "Heat" Position 

Probable caum Feasible remedy 



31 7. Reduced Heating Capacity 

Probable cau&e Possible remedy 

Improperly adjusted 
(closed) evaporator re- 
turn and discharge air 
grilles or fresh air and 
CBR air intakes 

Dirty or cogged air filters --- Clean or replace air filter 

(para 3-9). 

Loose connections or de- Tighten loose connections. 
fective leads in the heat- Repair leads as neces- 
er circuit sary. 

31 8. Inoperative Compressor Crankcase 
Heater 



Power line failure 

Loose connections or de- 
fective wiring in 
heater or fan circuits 
Inoperative evaporator 
fan motor 



..Restore power. 
Tighten loose connections. 
Repair damaged wiring. 

Replace evaporator fan 
motor (para 3-36). 



Probable causa 



Air conditioning discon- 
nected from power line 



PmlMe remedy 

Stop unit by turning seta 
tor switch to "OFF", 
leave connected to powe 
line. 



Section VI. RADIO INTERFERENCE SUPPRESSION 



3-19. Definitions 

a. Interference. The term interference as used 
herein applies to electrical disturbances in the 
radio frequency range which are generated by the 
air conditioner and which may interfere with the 
proper operation of radio receivers or other elec- 
tronic equipment, or enable the enemy to locate 
the equipment. 

b. Interference suppression. The term "inter- 
ference suppression" as used herein applies to the 
methods used to eliminate or effectively reduce 
radio interference generated by the air con- 
tioner. 

3-20. General Methods Used to Attain 
Proper Suppression 

a. Essentially, suppression is attained by pro- 
viding a low resistance path to ground for stray 
currents. Methods used include shielding the ig- 
nition and high frequency wires, grounding the 
frame with bonding straps, and using capacitors 
and resistors. 

b. In the air conditioner, filters are used to 
ground RFI-producing stray currents in the elec- 
trical system. All magnetic contactors and 
switches are effectively shielded in metal boxes 
which are bonded to each other and to the frame 
with grounding straps. The air conditioner fi-ame 



is grounded through the junction box to the p 
er line ground wire. 

3-21 . Interference Suppression Components 

a. Primary Suppression Components. The 
mary suppression components are those wi 
primary function is to suppress radio frequ* 
interference. These components are described 
located in figure 3-6. 

b. Secondary Suppression Components. Tl 
components have radio frequency interfere 
suppression functions which are incidental a 
or secondary to their primary function and 
Iccated in figure 3-6. 

3-22. Replacement of Suppression 
Components 

Refer to figure 3-7 and replace radio freqiK 
interference suppression components. 

3-23. Testing of Radio Interference 
Suppression Components 

Test the filters using a continuity tester; rep 
defective filters. If the test equipment is not a^ 
able and interference is indicated, isolate cau 
the trial-and-error method of replacing each f i 
in turn until the cause of interference is loc 
and eliminated. 



PANELS, 

NS BOXES 

ONDARY) 
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Figure 3-6. Interference suppression components. 



DISCONNECT '* 
ELECTRICAL i 
LEAD (4) 
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REMOVE SCREW (4), 
LOCKWASHER 
AND WASHER (4) 



Figure 3-7. (1). Interference suppression components 
removal and replacement. 
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Key to fig. 8-7 (2) : 

1 Nut, hwt, 1/4-20 

2 Washer, lock, 1/4 in. 
8 Washer, flat, 1/4 in. 
4 End cap, top 



5 Waaher, flat, 3/8 in. 

6 Screw, clotted head, 

No. 6-82 x 8/8 

7 Gasket, RFI 

8 Rectifier 



9 Tube 

10 PRI filter aay. 

11 RFI filter amy. 

12 Gasket, RFI 

18 Cud c&pp bottom 



14 Rivet, blind 

16 Wuaher, flat, 7/16 in. 

16 Nut, hex, 7/16 20NF-2A 

17 RFI filter May. 

18 RFI filter My. 



Figure 8-7 (i). Inter/arenas suppression components, s&plodsd view. 



Section VII. GtlUS, COVERS, SCREENS, INLET OOOi, FAN GUARD, 

LOWER FRONT PANa, FRESH A!R DAMPER CONTROL, 

IDENTIFICATION PLATB AND OtAIN 



3-24. Gneral 

The air conditioner is constructed -with remov- 
able aluminum panels. The front access panel 
provides access to the control panel, junction 
box, compressor and associated components. A 
discharge grille protects the evaporator coil and 
controls the discharge of conditioned air. The 
intake grille protects the air filters and regulates 
the amount of air returned to the unit. The con- 
denser coil inlet door, grille and screen protect 



the condenser coil. A fan guard protects t 
condenser fan. A fresh air inlet screen perm 
the entry of outside air; amount la regulated 
a damper operated by a knob and linkage. j 
intake cover provides for attachment of A 01 
filter unit. 

Warning: Disconnect air conditioner Sn 

power source before performing any main 

name on the components of the unit, 



3-25. Cover Panel, Discharge Grille, Intake 
Grilles, and Front Access Panel 

a. Removal. Refer to figure 3-8, and remove 
the cover panel, discharge grille, intake grilles 
and front access panel. 

b. Installation. Install the cover panel, dis- 
charge grille, intake grilles and front access 
panel in reverse order of removal as illustrated 
in figure 8-8. 

3-26. Air Conditioning Filters 

a. Removal Refer <to figure 3-9 and remove 
the air conditioning filters. 

6. Installation. Clean or replace air filters. 
Refer to figure 3-9 and install the air condition- 
ing filters in reverse order of removal. 

3-27. Fresh Air Inlet Screen, CBft Cover, Fan 
Guard, and Condenser Coil Inlet Door 
and Screen 

a. Removal. Refer to figure 3-10, and remove 
the fresh air in-let screen, GBR cover, fan guard, 
and condenser coil inlet door and screen. 

6. Installation. Install tine fresh air inlet 
screen, CBR cover, fan guard, and condenser coil 
inlet door and screen in reverse order of removal 
as illustrated in figure 3-10. 

3-28. Evaporator Fans and Inlet Rings 

a. General. The MAC4V60-360-3 and MAC- 
6V60-S60-2 air conditioners are provided with 
2entrif ugal air foil evaporation fans to reduce ex- 
vibration and noise. 



b. Removal. Refer to figure 3-11 and remove 
the inlet rings and evaporator fans. 

c. Installation. Install the inlet rings and 
evaporator fans in reverse order of removal as 
illustrated on figure 3-11. 

3-29. Condenser Fan 

a. General. The axial flow condenser fan and 
baffle, figure 3-12, reduce excessive vibration 
and noise. 

6. Removal. Refer to figure 3-12, and remove 
the condenser fan. 



c. Installation. Install the condenser fan in re- 
verse order of removal as illustrated on figure 
3-12. 

330. Fresh Air Damper Door Control 

a. The damper door control consists of a worm 
gear and linkage arrangement by which the 
damper door can be placed in any position be- 
tween full open and closed. 

6. Removal. 

(1) Loosen setscrews and remove screws 
from center of adjusting knobs. Remove knobs 
(fig. 3-13). 

(2) Remove evaporator air intake grilles 
(para 3-25). 

(3) Remove short linkage rod and gear 
lever assembly from housing. Remove long link- 
age rod and worm assembly. 

(4) Remove worm and gear if required for 
replacement. 

c. Installation. Install replacement parts by re- 
versing order of disassembly (fig. 3-13). Check 
damper control OPEN" and CLOSED positions. 
Adjust length of short linkage rod (15, fig. 3- 
13) between ball joints as required for proper 
operation. 

331 . Identification Plates 

a. General. Identification plates provide infor- 
mation for operation of the air conditioner, (fig. 
1-4). 

b. Removal. Carefully file rivets attaching 
identification plates to casing and remove plates. 

c. Installation. Set new rivets to attach new 
plate securely. Use care to avoid damaging ex- 
ternal panels. 

3-32. Base Drain 

a. General. Moisture condensate from the 
evaporator is collected in the drain pan and con- 
veyed to a sump in the air conditioner base by 
means of tubing. The sump drains through at- 
tached drain hose. 

b. Removal. Remove lower front access panel 
(para 3-25). Flush out base sump with clear 
water and inspect and clean drain hose as re- 
quired. 

c. Installation. Install lower front access panel 
and assemble drain hose by reversing order of re- 
moval. 



COVER PANEL 

I 



DISCHARGE GRILLE 



REMOVE SCREW (16) 
AND WASHER (16) 



INTAKE GRILLE (2) 



REMOVE SCREW (24) 
AND WASHER (2-4) 



LOOSEN SCREW (4) 



FRONT ACCESS PANEL 



NOTE: REPLACE COVER PANEL 
INSULATION, FRONT 
ACCESS PANEL GASKET 
AND RIVET NUTS, IF 
DEFECTIVE. 



REMOVE 
SCREW 
} <?')AND 
: WASHER 







ME 41 20-270- 15A 



Figure S-S. Cover panel, discharge grille, intake grille and front access 
panel, removal and installation. 




4 120-270- 15/5-9 



Figure 9-8. Air conditions? filters, removal and 
installation. 



rH 




CBR INTAKE COVER 



SCREW 



FRESH AIR INLET SCREE?* 

REMOVE SCREW (12) 
REMOVE SCREW (12) 

CONDENSER COIL 
INLET SCREEN 



REMOVE SaEW (2V 
AND NUT 1 2) 



REMOVE COVER 

AND SCREW (61 



CONDENSER FAN 
GUARD 

REMOVE SCRfW (8 
AND NUT (8) 



tAM COVER 



*-iO. Freth air inlft tcreen, CBR cover, fan guard, and condenser ooil inlet door 
and tcreen, removal and installation. 



fc. 

IISMQVE COVER 
3-8) 



REMOVE MACHINE KIY (2). 
LOOSINSETSaW(4). 




Figure 3-11. Evaporator fans and inlet rings, removal and 
installation. 



LOOSEN SET 
SCREW (2) 



REMOVE 
MACHINE KEY 




CONOtNSiR FAN 



S-lt. Condenser fan, removal and installation. 




-~t-<Jc* ' """ 
~"~~ '. *,* 




Key to tig. 3-18 : 

1 Screw, drive 

2 Plate, instruction 

8 Screw, set, hex skt, 
#10-82 x 8/8 in. 

4 Knob 

5 Rod, linkage, lone 

6 Spacer, 6/8 in. 

7 Washer, spring, 5/8 in. 

8 Worm gear assembly 



9 Nut, self-locking, 
#10-32 

10 Washer, spring, 5/8 in. 

11 Washer, flat 

12 Pin, locking 

13 Worm gear 

14 Joint, ball 

IB Rod, linkage, short 
16 Screw, rd hd, #8-32 
x 5/8 



17 Nut, self-locking, #8-32 

18 Washer, flat 

19 Damper assembly 

20 Box assembly 

21 Grommet 

22 Bracket, support 

23 Screw, machine, #10-32 

x 8/4 in. 

24 Washer, flat, #10 



26 Screw, hex hd, 1/4-28 x 

Bin. 

27 Washer, flat, 1/4 in. 

28 Nut, self-locking, 1/4-28 

29 Bracket, support 



25 Nut, self -locking, #10-82 
Figure S~1S. Dam/per door control, exploded view. 



Section VHI. ELECTRICAL SYSTEM AND PAN AND BLOWER MOTORS 



3-33. General 

The electrical system (fig. 1-6) consists of the 
compressor, fan motors, contactors, solenoid 
valves, selector switch, temperature control ther- 
mostat fuses, circuit breaker, heaters, heater 
hi'/n temperature cutout, high and low pressure 
cutouts, transformer, RFI filters, time delay re- 
lay and all internal wiring. An internal compres- 
sor overload protector and a manual reset circuit 



breaker prevent the compressor from being da 
aged by electrical overload. The compressor he 
er thermostat cuts off the power of the compr 
sor heater when the compressor reaches safe < 
crating temperature and also activates the heal 
when required. Both evaporator fans are driv 
by the blower motor which has integral overk 
protection. The evaporator heater cutout prevei 
overheating when the unit is operating on 1 
heating cycle. 



3-34. Pus plGcmnt 

o. General. The air conditioner is provided 
with three cartridge-type fuses located in the 
upper corner of the junction box. 

b. Maintenance Procedure. Refer to figure 3- 
14 and perform fuse replacement as required. 

3-35. iieetricd Uads 

When removing or replacing components of the 
air conditioner, always inspect condition of all 
wires and cables. Repair or replace any defective 
wiring (wiring diagram, fig. 1-6). 

3-36. Evaporator Blower and Condenser 
Fan Motors 

a. On-Equipment Testing. Test the motors for 
resistance with a multimeter set on the low ohm 
scale. Touch the leads of the multimeter to the 
pins in the receptacle connector on the motor. 
On Model MAC4V60-360-8, the multimeter 
should indicate an approximate value of 2.25 
ohms. On Model MAC6V60-860-2, the reading 
should be approximately 4.7 ohms. Set multime- 
ter on the highest ohm scale. Connect one lead of 
the multimeter to the motor frame and touch the 
other lead to any of the three pins. Continuity 
should. not exist. 

b. Removal. Refer to figures 8-15 and 3-16, 
and remove the fan motors. 

o. Installation. Install the motors in reverse 
order of removal as illustrated on figure 3-15 
and 8-16. 



REMOVE SCREW 
AND COVER 




: WARNING- DISCONNECT AIR CONDITIONER 

FROM POWER LINE BEFORE 
I PERFORMING ANY MAINTENANCE 

: ON COMPONENTS OF UNIT. 




Figure 3-H. Fv* replacement. 



RLMOVE SCREW (4), 
SH!M<4) AND 
WASHER i4) 



MOTOR 
SUPPORT 



SCREW (4) 
AND WASHER (4) 



ELtOTKiCAL 

CONNtCTOK 



NOTE: REMOVE INLET KING (2) 
AND FAN ( 



fc**t?*v -.'^S^aisSft.'&Xw 




Figure 3-15. Evaporator fan motor, removal and ttwtailatfon. 



NOTE; REMOVE FAN 
(FIG. 3-12). 




DISCONNECT 
ELECTRICAL 

CONNECTOR 



REMOVE SCREW (4) 
A NO' WAS HER (4V 




Figure S-16. Condenser fan motor, removal and 
installation. 



CHAPTER 4 

DffiECT AND GENERAL SUPPORT AND DEPOT 
MAINTENANCE INSTRUCTIONS 



Section I. GENERAL 



4-1. Scop 

These instructions are published for the use of 
direct and general support and depot mainte- 
nance personnel maintaining the Trane Model 
MAC4V60-560-3 and MAC6V60-360-2 Air 
Conditioners. They provide information on the 
maintenance of the equipment, which is beyond 



the scope of the tools, equipment, personnel, 
supplies normally available to using organi 
tions. 

4-2. Record and Report Forms 

For record and report forms applicable to dir 
and general support and depot maintenance, 
fer to TM 38-750. 



Section II. DESCRIPTION AND TABULATED DATA 



4-3. Description 

A general description of the air conditioner, the 
location and description of the identification and 
instruction plates, and information on the differ- 
ences in models are contained in Chapter 1, Sec- 
tion II, of this manual. Direct and general sup- 
port and depot maintenance and repair instruc- 
tions are described in subsequent sections of this 
manual. 

4-4. Tabulated Data 

a. General. This paragraph contains all the 
overhaul data pertinent to direct and general 
support and depot maintenance personnel. Refer 
to figure 1-6 for wiring diagrams. 

b. Air Conditioner Classification and Rating. 

Model MAC4V60-360-3 MAC6V60-860-2 

Cooling capacity 60,000 BTU/H .60,000 BTU/H 

Heating capacity: 

Hi-heat 52,000 BTU/H .49,000 BTU/H 

Lo-heat 26,000 BTU/H .24,600 BTU/H 

Ventilating 

capacity 2,000 CFM 2,000 CPM 

Model MAC4V60-360-3 MAC6V60-360-2 

Operating 

Voltage 208V AC 208V AC 

Phase 8 3 

Frequency 400 cycles 60 cycles 

Current input, 
FL: 

Cooling 72 amperes 55 amperes 

Hi-heat 61 amperes 68 amperes 

Lo-heat 34 amperes 31 amperes 



Power input: 

Cooling 19.4 KW 15.6 KW 

Hi-heat 16.7 KW 15.0 KW 

Ventilating 2.9 KW 1.2 KW 

Note. Locked rotor (LR) current input is appn 
mately 3 times full load (FL) current input. 

c. Compressor Classification and Rating. 
Type Reciprocating piston, her- 
metically sealed. 

Number of cylinders 3 

Bore . 2 inches 

Stroke 31/32 inche* 

Displacement 9.00 cubic inchet* (Approx. 

Lubrication Forced feed 

Crankcase capacity 6 pints 

Crankcase heater , 120 watts 

Motor rating 6 HP 

Motor protection External circuit breaker 

and internal automatic 
reset thermal overload 
cutout 

d. Condenser Fan Motor Classification o 
Rating. 

Type Induction, squirrel cage 

rotor single shaft 

Duty Continuous 

Drive , Direct 

Protection Automatic reset internal 

thermal overload and 
over current, 

MACW60-S60-3 MACeVeO-461 

Rating 6.0 HP 4.0 HP 

Voltage 208V AC 208V AC 

Phase 8 8 

Frequency 400 cycles: 60 cycles 



e. Evaporator Fan Motor Classification and 
ating. 

jrpe Induction, squirrel cage 

rotor, double extended 

shaft. 

uty Continuous 

rive Direct 

rotection Automatic reset internal 

thermal overload and 

overcurrent 
MAC4V60-S60-S MAC6V60-S60-S 

ating u 1.60 HP 1.25 HP 

oltage 208V AC 208V AC 

base 3 3 

requency 400 cycles 60 cycles 

>eed 3600 rpm 3450 rpm 

/. Electric Heaters Classification and Rating. 
ype , Folded, stainless rteel- 

sheathed tubular elements. 

ating (at 120 volts) 2100 watts each 

uty Continuous 

roteetion Automatic reset external 

overload and overcurrent. 

g. Temperature Control Thermostat Classifi- 
ition and Rating. 

ype Single pole, double-throw, 

normally closed bimetallic 

element 

ange , +40P to +90P 

losing differential 2 I'F 

h. Selector Switch Classification and Rating. 
ype , Rotary, five positive 

dent positions. 

ating 16 amperes at 208V AC 

t. Heater High Temperature Cutout Classifica- 
on and Rating. 
ype Automatic reset thermal 

overload and overcurrent, 

normally closed, 
ange Closed 140 9F; open 

190 9P 

ating 180 amperes at 208V AC 

;'. Magnetic Contactor Classification and Rat- 
ng. 
ype Three-pole, single-throw, 

normally open, class AB. 

! uty Continuous 

ontrol coil 28V DC 

ating: 
(1) 50 amperes at 208V AC 

(2 per unit) 
(2) , 26 amperes at 208V AC 

(3 per unit) 

k. Time Delay Relay Classification and Rat- 

ng. 

ype__, Single-pole, single-throw, 

normally open, thermal 
delay, hermetically sealed. 

elay 80 seconds 

ating 1 8 amperes at 28V DC 

I. Circuit Breaker Classification and Rating. 

ype Manual reset double-pole, 

double-throw with single- 
pole, single-throw auxll- 



Trip time, main breaker: 

Locked rotor 1.5 6.0 seconds 

Rated overload 30 minutes maximum 

Rating, main MACIV60-360-S MAC6VeO-i60-t 
breaker 

Must hold 49.0 amperes 44.2 amperes 

Must tripi 61.2 amperes 50.8 amperes 

Rating, auxiliary. 2.5 amperes at 250V, AC 

m. Transformer Classification and Rating. 

Type Stepdown, single phase 

Input voltage 208V AC 

Output voltage 30V AC 

Output current 2.2 amperes continous; 7.7 

amperes surge. 
n. Rectifier Classification and Rating. 

Type Silicon rectifier full-wave 

bridge, stud mount case. 

Input voltage 30V AC 

Output voltage 24V AC 

Output current 3.0 amperes maximum 

o. RFI Filter Classification and Rating. 

Type Feed through 

Rating 5 amperes at 260V AC 

p. Expansion Value Classification and Rating 
Type Compensated thermal ex- 
pansion, remote bulb. 

Superheat 10 1/2P 

Rating 4 1/2 ton (1 per unit) and 

2.1 ton (1 per unit) 

q. High Pressure Cutout Classification and 
Rating. 

Type Manual reset, normally 

closed pressure operated 
single-pole, single-throw. 

Trip pressure 446 10 paig (pounds per 

square inch gage) . 
Reset pressure 400 psig 

r. Low Pressure Classification and Rating. 

Type Manual reset, normally 

closed pressure operated 
single-pole, single-throw. 

Trip pressure 7 5 psig 

Reset pressure 12 5 psig 

s. Solenoid Valve Classification and Rating. 

Type Normally open, pilot oper- 
ated with integral seat 
and resilient disc. 
Coil voltage: 

Pull-in 20.4V DC 

Release 18.0V DC 

Coil current 0.61 amperes (holding). 

t. Back Pressure Regulating Valve Classifica- 
tion and Rating. 

Type Pressure operated, normally 

closed. 

Operating range 0-90 psig 

Opening pressure 68 psig preset, adjustable. 

u. Pressure Relief Valve Classification and 
Rating. 

Type Spring loaded, normally 

closed, non-adjuitabi*. 



CHAPTER 5 
GENERAL MAINTENANCE INSTRUCTIONS 



Section I. SPECIAL TOOLS AND EQUIPMENT 



51 . Special Tools and Equipment 

No special tools or equipment are required to 
perform direct and general support and depot 
maintenance on the air conditioner. 



52. Specially Designed Tools and Equipmen 

No specially designed tools and equipment i 
required to perform direct and general supp< 
and depot maintenance on the air conditioner. 



Section II. TROUBLESHOOTING 



53. General 

This section provides information useful in diag- 
nosing and correcting unsatisfactory operation or 
failure of the air conditioner or any of its com- 
ponents. Each trouble symptom stated is fol- 
lowed by a list of probable causes. The possible 
remedy recommended is described opposite the 
probable cause. 

54. Compressor Fails to Start 



ProtxtbU OKUM 

Defective selector switch 

Defective circuit breaker 

Defective compressor 

motor contactor 
Defective time delay relays- 
Defective compressor motor 

protective relay 

Open or shorted control 
circuits 

Defective compressor motor- 



Compressor damaged 

internally 
Defective control circuit 

transformer 
Defective control circuit 

rectifier 
Defective RFI filters 

Shorted control coil in hot 
gas bypass solenoid valve 



PoMlbla rraaody 

..Test selector switch (para 
6-2) . Replace if defective. 

. Test circuit breaker (para 
6-4). Replace if defective. 

Test contactor (para 6-5) . 
Replace if defective. 

.Test time delay relay (para 
6-6) . Replace if defective. 

Test relay (para 6-6) . Re- 
place compressor if relay 
is defective (para 5-24) . 
Perform continuity testa 
(para 6-12) . Repair or 
replace defective com- 
ponent. 

.Test compressor or motor 

(para 6-26). Replace 

compressor if motor is 

defective (para 6-24). 

Replace compressor (para 

6-24). 

Test transformer (para 6 
7). Replace if defective. 
Test rectifier (para 6-8) . 
Replace if defective. 

.Test filters (para 6-8). 
Replace if defective. 
Test control coil (para 6- 
18) . Repair or replace if 
defective. 



5-5. Compressor Starts Normally, but Stops 
on Overload 



Probable cause 

Incorrectly set or defec- 
tive thermal expansion 
valves 



Defective liquid line or 
hot gas line solenoid 
valves 



Bent or kinked refriger- 
ant tubing 

Overcharge of refrigerant 



Ponolbte 

Set thermal expansion 
valves to correct super- 
heat (para 6-17). Re- 
place thermal expansion 
valves if correct adjust- 
ment cannot be obtained 
or if valves fail to mod- 
ulate refrigerant flow 
correctly. 

Test control coils (para 6- 
18) . Check valves for 
positive opening and 
closing. Replace solenoid 
valves if defective. 

Visually inspect all tubing 
for damage. Replace dan 
aged sections (para 6-16 

Carefully open pressure lii 
access valve with air con 
ditioner operating and 
bleed excess refrigerant 
(para 6-28). 



5-6. Reduced Cooling Capacity 

Probabl* C&UM 

Dirty, clogged or damaged 
evaporator coil 

Evaporator coil frosting 



Insufficient refrigerant in 
system 

Defective temperature con- 
trol thermostat 



POMdbl* 

Clean evaporator coil (par 
6-28). Repair or replace 
if damaged. 

Adjust back pressure regul 
ing valve to specificatio: 
(para 6-20) . Replace val 
if correct adjustment cai 
not be obtained. 

Test, evacuate and recharg 
system (para 6-28, 29, 3' 

Test thermostat (para 6-3 
Replace if defective. 



Probable enaa 



Ponlbl* moody 



icorrectly set or defective Set valves to correct super- 
thermal expansion heat (para 6-17) . Replace 

valves valves if correct adjust- 

ment cannot be obtained 
or if valves fail to mod* 
til ate refrigerant flow 
correctly. 

efective solenoid valves Teat control coils (para 6- 

18) . Check valves for posi- 
tive opening and closing. 
Replace defective valves. 
Test motor (para 6-9). Re- 
pair or replace if defec- 
tive. 



efective evaporator fan 
motor 



1-7. System Malfunction or Combination 
of Malfunctions 

Protabl* auin 

ibnormal system oper- 
ating pressures 

OW SUCTION PRES- 
SURE 

Conditioned area tempera- 
ture excessively low 

lestricted air flow over 
evaporator 



Perform operating pressure 
test (para 6-14). 



Raise thermostat tempera- 
ture setting. 

Clean mist eliminator and 
evaporator coil (para 3- 
10) , air filters (para 8- 
26) and grilles and 
screens. 

Set valves to correct super- 
heat (para 6-17) . Re- 
place if defective. 

nsufficient refrigerant Test, evacuate and recharge 

system (para 6-28, 29, 
80). 

teatricted suction line Replace damaged sections 

(para 6-16). 

Set valve to specification 
(para 6-20) . Replace if 
defective. 



Rcorrectly set or defec- 
tive expansion valves 



ncorrectly set or defec- 
tive suction pressure 
regulating valve 

)efective compressor 



UGH SUCTION PRES- 
SURE 

Conditioned area tempera- 
ture excessively high 

ncorrectly set or defec- 
tive expansion valves 

)efective hot gas bypass 

solenoid valve 
)efective compresson. 

X)W DISCHARGE 

PRESSURE 
nsufficient refrigerant 



)efeetive compressor 



..Replace compressor (para 
6-24). 



Normal operation ; self cor- 
recting as temperature 
drops. 

Set valves to correct super- 
heat (para 6-17) . Replace 
if defective. 

Test valve (para 6-18). Re- 
place if defective. 
..Replace compressor (para 
5-24). 



..Test, evacuate and recharge 
system (para 6-28, 29, 
30). 

..Replace compressor (para 5- 
24). 



Probafclo 

HIGH DISCHARGE 
PRESSURE 

Restricted air flow over 
condenser 

Incorrectly set or defec- 
tive expansion valvas 



PooiM* remedy 



Clean condenser coil (pent 
8-11) grilles and screen*. 

Set valves to correct super- 
heat (para 6-17). Replace 
if defective. 



Defective solenoid valves Test valves (para 6-18). 

Replace if defective. 
..Replace damaged sections 

(para 6-16). 
..Bleed excess refrigerant 

(para 6-28). 



Restricted discharge line-. 
Excessive refrigerant 



5-6. Blower Motor Fails to Start or Stops on 
Overload 



PratnU* 
Defective selector switch- 



Defective fan motor con- 
tactor 

Defective fan motor pro- 
tective relay 

Open or shorted control 
circuits. 

Defective fan motor 

Defective control circuit 

transformer 
Defective control circuit 

rectifier 
Defective RFI filters.... 



Pmtbfe raaidjr 

.Test selector switch (para 
6-2). Replace if defec- 
tive. 

Test contactor (para 6-6). 
Replace if defective. 

Test relay (para 6-9). Re- 
place if defective. 

Perform continuity tests 
(para 6-12). Repair or re- 
place defective component. 

.Test motor (para 6-8) . Re- 
pair or replace if defective. 

Test transformer (para 6-7). 
Replace if defective. 

Test rectifier (para 6-8) . 
Replace if defective. 

.Test RFI filters (para 6-8), 
Replace if defective. 



5-9. No Heat in "HEAT" Position 



Probabte 
Defective selector switch 

Defective temperature con- 
trol thermostat 

Defective heater high tem- 
perature cutout 

Defective or damaged heat- 
er elements 

Defective heater contactors _ 

Open or shorted control cir- 
cuits 

Defective control circuit 

transformer 
Defective control circuit 

rectifier 
Defective RFI filters 

capacitors 



Pontbto nmidy 

.Test selector switch (para 
6-2). Replace if defective. 

Test thermostat (para 6-3). 
Replace if defective. 

Test high temperature cutout 
(para 6-11). Replace if 
defective. 

Test heaters (para 6-10). 
Replace if damaged or 
defective. 

.Test contactors (para 6-6). 
Replace if defective. 

Perform continuity tests 
(para 6-12) . Repair or re- 
place defective component. 

Test transformer (para 6-7). 
Replace if defective. 

Test rectifiwr (para 6-8). 
Replace if defective. 

Test RFI filters (para 6-8). 
Replace if defective. 



5-10. Reduced Heating Capacity 



Prcfaabto MOM 

Restricted air flow over 
evaporator 



Defective selector switch 
("LO HEAT" only) 

Defective temperature con- 
trol thermostat 



Poodbb nondr 

Clean mist eliminator and 
evaporator coil (para 
8-10) , air filters (para 
8-9) and grilles and 
screens. 

Test selector switch (para 
6-2). Replace if defective. 

Test thermostat (para 6-8). 
Replace if defective. 



Pxobabto 
Defective or damaged heat- 
er elements 



Test heaters (para 6-10). 
Replace if damaged or de 
fective. 



5-11. Inoperative Compressor CrankcoM 
Hooter 

ProtMtbto causa Pound* nmAr 

Defective or damaged heat- Test heater (para 6-27). 
ing element Replace if damaged or de 

fective. 



Section Hi. RADIO INTEftFERGNCE SUPPRESSION 



5-12. General 

Refer to TM 11-483 for definitions, purposes, 
source and methods used to obtain proper radio 
frequency interference suppression. 

513. Interference Suppression Components 

The four air conditioner RFI filters (fig. 3-6) 
mounted on the junction box, are 5 amp, 250- 
volt, feed-through units. 



514. Replacement of Suppression 
Components 

a. Removal. Refer to figure 3-7 and remo 
radio interference suppression components. 

6. Testing. Test filters on a continuity test* 
replace defective RFI filters. 

c. Installation. Refer to figrure 3-7 and insti 
radio interference suppression components by i 
versing; removal procedure. 



Section IV. REMOVAL AND INSTALLATION OF MAJOR 
COMPONENTS OR AUXILIARIES 



5-15. General 

The air conditioner, after it is started, is auto- 
matic in operation. The relationship of the auto- 
matic components, controls, and instruments, is 
explained in the operating cycle description for 
maintenance of the air conditioner (para 5-16). 
A refrigerant flow diagram (fig. 5-1) and practi- 
cal wiring diagram (fig. 1-6) are included to 
assist in the maintenance of the electrical compo- 
nents, wiring harness, wire leads, and refriger- 
ant components. 

Warning: Disconnect the air conditioner from 
the power source before performing any mainte- 
nance on the components of the unit. 

5-16. Description of Operating Cycle 

a. General. The type and degree of air con- 
ditioning provided by the unit is controlled by 
a five-position selector switch and a temperature 
control (temperature control thermostat). 

(1) On units with reciprocating piston com- 
pressors tiie crankcase heater is in constant oper- 
ation. 

(2) Placing the selector switch in the HI- 
HEAT position actuates the blower motor with 
both banks of evaporator heaters being under the 

ftf tii> tvomrun-atiina *wni-w\l Tf fliA aft* fawn. 



ture control the control contacts close, energizii 
the contactors which supply power to the heate 
through the normally closed contacts of the hef 
er high temperature cutout. 

(3) Moving the selector switch to th L 
HEAT position presents the same control i 
quence but reduces the heating capacity of t 
unit by supplying power to a single bank 
heaters only. 

(4) The blower motor starts when the i 
lector switch is placed in the VENTILATE pa 
tion. 

(5) In the "COOL" position, the blow 
motor is in operation and the compressor mot 
contactor is energized through the norms 
closed contacts of the circuit breaker and t 
compressor overload protector. After the bkvw 
motor and compressor have started, the flow wi1 
in the refrigerant system i controlled by the t 
perature control thermostat. Sensing a rise in t 
air temperature above the set point, the tempei 
ture control thermostat closes, positioning t 
valves for cooling service. Sensing a fall in t 
air temperature below the set point, the contai 
of the temperature control thermostat open, po 
tioning the valves for bypass service. 

b. Compressor Operation. The compressor < 

1i'vrj Mvfritrflran.t. VRA to the rtnnHarwiftr fc " 



desired temperature is attained, the same valves 
bypass the evaporator coil to prevent further 
cooling of the conditioned area. The compressor 
operates continuously whenever the selector 
switch is on "COOL" to prevent voltage fluctu- 
ations in the power line. A time delay relay keeps 
the hot gas bypass valve open and prevents oper- 
ation of the compressor for 30 seconds after 
initial startup. 

Note. Hot gas bypass solenoid valve V, remains at 
all timas during cooling cycle and bypass cycle operation. 
It opena when selector switch is moved from "COOL" posi- 
tion and remains open for 80 seconds after selector switch 
is returned to "COOL" position. 

c. Cooling Cycle of Operation. When the con- 
ditioned area temperature rises above the temper- 
ature control thermostat setting, a set of contacts 
opena, permitting liquid line solenoid valve V, 
to return to its normally open position. Liquid 
refrigerant is metered to the evaporator coil by 
thermal expansion valve W t . Thermal expansion 
valve Wj bypasses a small amount of liquid re- 
frigerant to the suction line to maintain a con- 
stant load on the compressor. The back pressure 
; regulaitfing valve (BPR) prevents evaporator coil 
icing and loss of efficiency. The condenser re- 
ceiver and accumulators further stabilize the 
system. 

d. Bypass Cycle of Operation. When the con- 
ditioned area temperature falls below the temper- 
ature control thermostat setting, a set of con- 
tacts closes, energizing the pull-in coil of liquid 
line solenoid valve Vi and blocking the flow of 
liquid refrigerant to the evaporator coil. Suction 
pressure increases and the back pressure regu- 
lating valve (BPR) opens to bypass hot refrig- 
erant gaa to the suction lane. At the same time, 
thermal expansion valve W 2 meters increased 
amounts of liquid refrigerant into the suction 
line to maintain a constant load on the compres- 
sor. The condenser receiver and accumulators 
further stabilize the system. 

e. Heating Operation. Placing the selector 
switch in the "LO HEAT" position actuates half 
of the evaporator heaters mounted in the condi- 
tioned air stream, directly behind the evaporator 
coil. When the selector switch is placed in the 
"HI HEAT" position, the remaining heaters are 
energized, providing maximum heating capacity. 

5-17. Cover Panel 

a. Removal. Refer 'to figure 3-8 and remove 
cover panel. 



5-18. Control Panel 

a. Removal. Refer to figure 5-2 and remove 

control panel. 

Note. Use c-are in removing temperature control thr- 
mostat remote bulb and capillary tubing. 

6. Installation. Refer to figure 5-2 and install 

control panel. 

5-19. Junction Box 

a. Removal. Refer to figure 5-2 and remove 
junction box. 

b. Installation. Refer to figure 5-2 and install 
junction box. 

5-20. Electrical Heaters and High 
Temperature Cutout 

a. Removal. Refer to figure 5-3 and remove 
electrical heaters and high temperature cutout. 

b. Installation. Refer to figure 5-8 and install 
electric heaters and high temperature cutout. 

521 . Evaporator Fan Motor 

a. Removal. Refer to figure 315 and remove 

evaporator fan motor. 

b. Installation. Refer to figure 3-15 and install 
evaporator fan motor. 

5-22. Sight Glass 

a. Removal. Refer to figure 5-4 and remove 
sight glass. 

b. Installation. Refer to figure 54 and install 

sight glass. 

5-23. Evaporator Coil 

a. Removal. Refer to figure 5-5 and remove 
evaporator coil. 

6. Installation. Refer to figure 5-5 and install 
evaporator coil. 

524. Compressor 

a. Removal. Refer to figure 6-6 and remove 
compressor. 

b. Installation. Refer to figure 5-6 and install 

compressor. 

5-25. Expansion Valves 

a. Removal. Refer to figure 5-7 and remove 

expansion valves. 

Note. Use care in removing remote sensing bulb And 
capillary tubing. 
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Figure S-l, Refrigerant flow diagram. 
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5-5. Electric heaters and high temperature cutout, removal and installation. 



b. Installation. Refer to figure 5-7 and install 
expansion valves. 

5-26. Solenoid Valves 

a. Removal. Refer to figure 5-8 and remove 
solenoid valves. 

b. Installation. Refer to figure 5-8 and install 
solenoid valves. 

5-27. Bock Pressure Regulating Valve 

a. Removal. Refer to figure 5-9 and remove 
Jack pressure regulating valve. 

6. Installation. Refer to figure 5-9 and install 
ck, pressure reflating valve. 



5-28. High and Low Pressure Cutout Switches 

a. Removal. Refer to figure 5-10 and remove 
high and low pressure cutout switches. 

b. Installation. Refer to figure 5-10 and install 
high and low pressure cutout switches. 

5-29. System Access Valve 

a. Removal. Refer to figure 5-11 and remove 
system access valves. 

6. Installation. Refer to figure 5-11 and in- 
stall system access valves. 

5-30. Pressure Relief Valve 

a. Removal. Refer to figure 5-12 and remove 
pressure relief valve. 
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Figure 5-4- Sight glass, removal and inatallation. 
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o. installation. Keler to figure 5-12 and install 
pressure relief valve. 

5-31. Dehydrator 

a. Removal. Refer to figure 5-12 and remove 
dehydrator. 

b. Installation. Refer to figure 5-12 and install 
dehydrator. 
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5-32. Condenser Coil 

a. Removal. Refer to figure 5-18 and remove 
condenser coil. 

b. Installation. Refer to figure 5-18 and in- 
stall condenser coil. 

5-33. Condenser Fan Motor 

a. Removal. Refer to figure 3-16 and remove 

condenser fan motor. 

b. Installation. Refer to figure 3-16 and in- 
stall condenser fan motor. 

5-34. Fresh Air Damper Assembly 

a. Removal. Refer to figure 3-13 and remove 
fresh air damper assembly. 

b. Installation. Refer to figure 3-13 and install 

fresh air damper assembly. 

5-35. Condensate Drain Tubs 

a. Removal. Refer to figure 5-14 and remove 
condensate drain tube. 

b. Installation. Refer to figure 514 and install 
ccndensate drain tube. 

536. Thermal Insulation 

a. Removal. Refer to figure 5-15 and remove 
thermal insulation. 

b. Installation. Refer to figure 5-15 and in- 
stall thermal insulation. 

537. Casing Assembly 

a. Removal. Refer to figure 5-15 and remove 
casing assembly. 

6. Installation. Refer to figure 5-15 and install 
casing assembly. 

538. Base Assembly 

a. Removal. Refer to figure 5-15 and remove 
base assembly. 

b. Installation. Refer to figure 5-15 and in- 
stall base assembly. 






Figure S-6. Compressor, removal and inttattation. 
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Figure 6-7 (1). Expansion valve, removal and 
installation. 
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Figure 5-9. Back pressure regulating valve, removal 
and installation. 
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Figure 5-11. System access valves, removal and 
installation. 
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Figure S-lt. Pressure relief valve and dehydrator, 
removal and installation. 




NOTE: MELT SOLDER AND DISCONNECT 
REFRIGERANT TUBES AS REQUIRED. 




Fiffure B-1S. Condenser coil, removal and installation. 
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Figure K-H. Cotidenaate drain tube, -removal and 
installation. 
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Key to fig. 5-16 (2) : 

28 Gasket, rubber 

29 Insulation, rubber 

30 Gasket/ rubber 
SI Gasket, rubber 



32 Insulation, rubber 
S3 Insulation., rubber 
34 Insulation, rubber 
36 Insulation, rubber 
36 Insulation, rubber 



37 Insulation, rubber 

38 Insulation, rubber 

39 Insulation, rubber 

40 Insulation, rubber 

41 Insulation, rubber 



12 Insulation, rubber 47 Insulation, rubber 52 Insulation, rubber 

13 Screw, machine, 1/4-28 x 8/4 in. 48 Insulation, rubber 53 Insulation, rubber 

14 Washer, lock, 1/4 in. 49 Insulation, rubber 54 Casing assembly 

15 Washer, flat, 1/4 in. 50 Insulation, rubber 

16 Baaa assembly 51 Insulation, rubber 

Figure 5-15 (S) Continued. 



CHAPTER 6 
SPECIFIC REPAIR INSTRUCTIONS 



Section I. ELECTRICAL SYSTEM 



6-1. General 

This section contains those items which are con- 
sidered part of major components or auxiliaries 
of the air conditioner electrical system. They con- 
sist of control circuit components, leads, heating 
elements, relays and electric motors. 

6-2. Selector Switch 

a. General. The selector switch is a manually 
operated, five-position rotary switch which is 
used to turn on the "COOL", "HEAT" and 
"VENTILATE" modes and to turn off the air 
conditioner. 

6. Removal. Refer to figure 6-1 and remove 
the selector switch from the control panel. 

e. Disassembly. Disconnect electrical leads 
from selector switch. Do not disassemble further. 

d. Testing. Using a multimeter set on OHMS, 
refer to figure 6-2 and test for continuity or open 
circuit as indicated on the chart. Replace the se- 
lector switch if it fails to operate as specified. 

e. Reassembly. Connect electrical leads to se- 
lector switch. 

/. Installation. Refer to figure 6-1 and install 
the selector switch in the control panel. 

6-3. Temperature Control Thermostat 

a. General. The temperature control thermo- 
stat is a temperature sensing manually set single- 
pole double-throw switch which automatically 
controls both heating and cooling cycles to main- 
tain any selected conditioned area temperature 
between +40F and 4-90P. 

6. Removal. Refer to figure 6-1 and remove 
the temperature control thermostat from the con- 
trol panel. 

c. Disassembly. Disconnect electrical leads 
from temperature control thermostat. Do not dis- 
assemble further. 

d. Testing. 

( 1 ) Rotate shaft so flat faces away from ter- 
minals. Using & multimeter at on OHMS, refer 



to figure 6-3 and test for continuity betwee 
each of the control terminals and the commo 
terminal. It will be necessary to rotate the shaJ 
clockwise ("warmer" direction) or counterclocl 
wise ("cooler" direction) to open and close eac 
set of contacts. Replace temperature contn 
thermostat if contacts do not operate as indicate! 
(2) The temperature control thermostt 
should maintain conditioned area temperatui 
within 2 1F of the temperature selected. R< 
place temperature control thermostat if operatin 
differential is larger than specified. 

e. Reassembly. Connect electrical leads to ten 
perature control thermostat. 

/. Installation. Refer to figure 6-1 and insta 
temperature control thermostat in the contn 
panel. 

6-4. Circuit Breaker 

a. General. The circuit breaker is a manuall 
reset, double-pole double-throw switch whic 
automatically protects the compressor motor f ror 
continuous ov rcurrent and short circuits. A 
electrically isolated single-pole double-thro 
switch protects the control circuits. 

b. Removal. Refer to figure 6-4 and remov 
the circuit breaker from the junction box. 

c. Testing. 

(1) Refer to figure 6-5. With circuit breai 
er closed, there should be continuity between tci 
minals 1 and 2, 3 and 5, 6 and 7. 

(2) With circuit breaker open there shoul 
be no continuity between terminals 1 and 2, 
and 5, 6 and 7. Replace circuit breaker if opei 
ation is not as indicated. 

d. Installation. Refer to figure 6-4 and insta 
circuit breaker in the junction box. 



6-5. Magnetic Contactors 

a. General. The magnetic contactors 
controlled three-pole, single-throv 
which are used to connect the air 
electric motors and heaters across tl 



tep-down transformer and rectifier circuit. The 
ondenser fan motor and compressor motor con- 
actors are rated at 50 amperes. The evaporator 
an motor and heater contactors are rated at 25 
imperes. 

b. Removal. Refer to figure 6-4 and remove 
:ontactors from the junction box. 

c. Disassembly, Do not disassemble unless con- 
acts are dirty or pitted and require 'cleaning or 
Iressing. 

d. Testing (fig. 6-~6). 

(1) 50-ampere contactors, 
(a) With contactor open, test for continu- 



coil is open, replace contactor. 

(6) With contactor open, test for conti- 
nuity 'across each pair of line and load terminals 
Li-T,, L 2 -T 2 , and L 3 -T 3 . If continuity exists, con- 
tacts are welded or contact springs are broken. 
Replace contactor. 

(c) Using a multimeter on high OHMS 
range, a megger or an insulation tester, test in- 
sulation resistance between contactor frame and 
each terminal in turn. If insulation resistance is 
less than 0.5 megohm, replace contactor. 
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y to fig. 6-1 : 

. Knob 

! Rivet, blind 

I Plate, instruction 

\ Panel assy. 

\ Screw, machine, pan head, No. 8-32 x 1/2 in. 

i Switch, selector 

r Nut, hex, locking, No, 8-32 

t Plate, mounting 

I Clamp, loop 

) Washer, lock, No. 10 



11 Screw, machine, pan head, No. 10-32 x 1/2 in. 

12 Switch, thermostat 

13 Nut, hex, locking, No. 8-52 

14 Washer, flat, No. 10 

15 Lead, electrical, ground 

16 Nut, hex, No. 10-52 

17 Screw, machine, pan head, No. 6-32 x 1 

18 Connector, receptacle, electrical 

19 Spacer 

20 Nut, hex, No. 6-32 

21 Grommet 



Fioure 81. Control nanal. emaladfd view. 
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Figure 6~t. Selector switch tert equno9. 
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Figure 6-S. Temperature control thermostat test points. 

Caution: Do not apply test potentials 
in excess of 230 volts. 

(d) Energize control coil using a 24-28V 
DC source or two 12 volt batteries connected in 
series. Using a multimeter on lowest OHMS 
range, test contact resistance across each pair of 
line and load terminals Lj-Ti, L 2 -T 2 and L 8 -T,. 
Contact resistance in excess of 0.2 ohms indicates 
lirty or burnt contacts. Clean contacts if possible, 
or replace contactor. 

(2) 25-ampere contactors. Proceed as in- 
structed above, noting that line and load termi- 
nals are now A,-A 2 , Bi-B 2 and Ci-C 2 . Observe 
came cautions. 

e. Reassembly. Reassemble any parts that were 
removed for cleaning or dressing contacts. 

/. Installation. Refer to figure 6-4 and install 
contactors in junction box. 

66. Time Delay Relay 

a. General. The time delay relay is a hermeti- 
cally enclosed, single-pole, single-throw normally 
open thermal delay relay which keeps the hot gas 
bypass valve open and prevenite operation of the 
compressor for 30 seconds after the selector 
switch is placed on "COOL". The time delay re- 
lay closes at the end of the delay period and re- 
mains closed as long as the air conditioner is on 
"COOL" mode. Switching to other modes of op- 
eration opens the relay. It remains open until the 
air conditioner is again placed on "COOL" mode, 



6. Removal. Refer to figure 6-4 and remove 
the time delay relay assembly from the junction 
box. 

c. Disassembly. Do not disassemble for testing. 
If replacement is indicated, remove time delay 
relay from its mounting bracket and disconnect 
electrical leads. 

d. Testing. 

(1) Refer to figure 6-7 and place a conti- 
nuity indicator or multimeter on low OHMS 
range across leads A and B. 

(2) Apply 24-28V DC from a test source 
or two 12-volt batteries in series across leads A 
andC. 

(3) Begin timing the relay from the instant 
DC power is applied until the continuity indi- 
cator or multimeter indicates the relay contacts 
have closed. Normal delay is 30 seconds 8 
seconds. Replace time delay relay if delay time 
is not according to specifications. 

e. Reassembly. Connect electrical leads to time 
delay relay and mount relay in its bracket. 

/. Installation. Refer to figure 6-4 and install 
time delay relay in the' junction box. 

67. Transformer 

a. General. The control circuit transformer is a 
single-phase, shielded, potted stepdown trans- 
former with a 208V AC primary and a 30V AC 
secondary. After rectification, the resulting 24V 
DC output is used to energize the magnetic con- 
tactor and solenoid valve control coils and the 
time delay relay. The transformer primary circuit 
is protected by the auxiliary circuit breaker con- 
tact and by a cartridge-type fuse in each line. 

b. Removal. Refer to figure 6-4 and remove 
the transformer from the junction box. 

e. Disassembly. Disconnect electrical leads 
from primary and secondary terminals. Do not 
disassemble further. 

d. Testing. 

(1) Connect & continuity tester or multime- 
ter on low OHMS range across the transformer 
primary winding. If winding is open, replace 
transformer. 

(3) Connect a continuity tester or multime- 
ter on low OHMS range across the transformer 
secondary. If winding is open, replace trans- 
former. 

(3) Connect an insulation tester, megger or 
multimeter on high OHMS range between one 
primary terminal and transformer, case. If resist- 
ance is less than 0.5 megohm, -replace trans- 
former. 

(4) Connect an insulation tester, megger or 
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Figure 6-4. Junction box components, removal and installation. 



resistance is less than 0.5 megohm, replace trans- 
former. 

e. Reassembly. Connect electrical leads to trans- 
former. 

/. Installation. Refer to figure 6-4 and install 
transformer in the junction box. 



6-8. RFI Filter Assembly 

a. General. The RFI filter assembly contain 
single-phase silicon rectifier bridge and four fe 
through filters mounted in a shielding canis 
provided with caps at both ends. 
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Figure 6-5, Circuit breaker tett points. 



b. Removal. Refer to figure 6~4 and remove 
the RFI filter assembly from the side of the 
junction box. 

c. Disassembly. Refer to figure 3-7 and dis- 
assemble RFI filter assembly into components. 

d. Testing. 

(1) Rectifier. 

(a) Using a multimeter on DC VOLTS 
range measure rectifier output voltage across posi- 
tive and negative terminals when 28V AC is ap- 
plied to the AC terminals through a stepdown 
transformer. Rectifier output should measure 24 
5V DC. Replace rectifier if output voltage is 
less than specified. 

(b) Using a multimeter on OHMS range 
measure rectifier resistance between terminals 1- 
2, 2-4, 4-3, and 3-1. 

(c) Repeat above procedure, reversing 
leads to measure resistance between terminals 2- 
1, 4-2, 3-4 and 1-3. 

(d) Compare reading against following 
chart. Replace rectifier if readings are substan- 
tially higher or lower than specified, 

Terminal pair IUiataivoe reading 

1-2 , 1000 ohms or higher 

2-1 1 ohm or lower 

2-4 1 ohm or lower 

4-2 , 1000 ohms or higher 

4-3 1 ohm or lower 

3-4 1000 ohms or higher 

8-1 , 1000 ohms or higher 

1-8 1 ohm or lower 



Note. A high ratio of reverse to forward resirt- 
ance usually indicates a good rectifier. If possible, substi- 
tute a known good rectifier and check operation of air 
conditioner. 

(2) RFI filters. Using a multimeter on low 
OHMS range or a continuity tester, check conti- 
nuity between both the terminals of the RFI fil- 
ters. If an open indication is obtained, replace 
RFI filters. 

e. Reassembly. Refer to figure 3-7 and reas- 
semble RFI components. 

./. Installation. Refer to figure 6-4 and install 
RFI filter assembly in junction box. 

6-9. Evaporator Fans and Condenser Fan 
Electric Motors 

a. General. The evaporator and condenser fan 
motors are of the squirrel cage, induction type. 
They provide the mechanical energy necessary to 
turn the evaporator blowers and condenser fan. 
Both motors operate on three-phase 208V AC and 
are connected across the line by means of indi- 
vidual magnetic contactors energized by the con- 
trol circuit. Motors on the MAC4V60-360-3 air 
conditioner are designed for 400 cycle service. 
The MAC6V60-360-2 motors operate on 50-60 
cycles. Both models are similar in appearance and 
are protected by internal self^resetting thermal 
overload and overcurrent protectors. 

6. On-Equipment Testing. Before removing 
the motor for replacement, teat the motor wind- 
ings for opens and grounds: 
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C2 



B2 



A2 



XI 



Cl 
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(CONTACTOR OPEN) 
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X2 



L3 



L2 



L1 






50 



amp 




XI 



T3 



T2 



Tl 




SCHEMATIC 
(CONTACTOR OPEN) 



TERMINAL LOCATION 



Fiffur 8-9. Magnetic contactor toft point*. 



(1) Disconnect receptacle connector from 
motor junction box. 

(2) Test continuity across each combination 
of two motor terminals. Lack of continuity indi- 
cates an open winding. 

(3) Place one contact of the tester against 
motor housing arid the other against the motor 
terminals one at a time. If a circuit is indicated, 
the motor is grounded. 

(4) Test the motor stator for insulation 
resistance as instructed in TM 5-764 (Electric 
Motor and Generator Repair). The insulation re- 
sistance should measure not less than 0.5 meg- 
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e. The resistance measurement should be used only 
as a general guide, taking into consideration the accuracy 
of the instrument used, test lead resistance, and ambient 
temperature at time of test. If more precise measurement 
ifl required, en instrument auch as a Kelvin or Wheatstone 
bridge should be used, or comparative measurement be- 
tween the suspected component and a like item to be good 
should be utilized. In all cases where a megohmmeter IB 
used for testing, make certain that the unit is thoroughly 
dry. Wet condemnation tolerances should be considered. 

(5) Connect the air conditioner to a proper 
source of power. Use a hook-type ammeter and 
read the amperage flowing in each of the evapo- 
rator fan motor leads. On model MAC4V60- 




TERMINAL LOCATION 




SCHEMATIC 
(CONTACTS OPEN) 
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Figure 6-7. Time delay relay tent points. 

and 4.0 amperes. On model MAC6V60-360-2 the 
ammeter should indicate between 4.5 and 3.14 
amperes at full load. When testing the condenser 
fan motor, the ammeter should indicate between 
18 and 12.6 amperes at full load for model 
MAC4V60-360-3. On model MAC6V60-360-2 
;he ammeter should indicate between 14.5 and 
L0.2 amperes at full load. 

c. Removal. Refer to paragraphs 5-21 and 5- 
33 and remove fan motors. 

d. Disassembly. Refer to figure 6-8 and 6-9 
and disassemble the fan motors. 

e. Testing of Overload Protector. Disconnect 
the electrical leads from the overload protector. 
Test the protector with a multimeter set on 
OHMS. If continuity dc-es not exist, replace the 
overload protector. 

/. Cleaning, Inspection and Repair. 

(1) Clean all parts with a cloth dampened 
in cleaning solvent. 

(2) Inspect the stator housing for cracks, 
breaks, or other defects. Replace a damaged or 
defective housing. 
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(4) Inspect the rotor shaft for cracks, wear, 
and misalinement. Replace a damaged or defective 
rotor. 

(5) Inspect the rotor for cracks, breaks, and 
damaged laminations. Replace the rotor and eta- 
tor if they are damaged. 

(6) Inspect all threaded parts for damage. 
Replace as necessary. 

0. Reassembly. Refer to figure 6-8 and 6-9 
and reassemble the fan motors. 

h. Installation. Refer to paragraphs 5-21 and 
5-33 and install the fan motors. 

6-10. Electric Heater Elements 

a. General. Two banks of three electrical heat- 
ers each are mounted directly behind the evapo- 
rator coil, in the conditioned air stream, and 
provide heat on command from the temperature 
control thermostat to maintain the selected ambi- 
ent temperature. Placing the selector switch on 
"LO-HEAT" starts the evaporator blower and 
places one bank of heaters in operation on com- 
mand from the temperature control thermostat. 
Placing the selector switch in "HI-HEAT" acti-~ 
vates the second bank of heaters, which operates 
continuously in addition to the controlled bank. 

b. Removal. Refer to figure 5-3 and remove 
the heating element assembly from air condition- 
er. 

c. Disassembly. Refer to figure 5-3. Disconnect 
electrical leads from heating elements and remove 
elements from support channel assembly. 

d. Testing. Using a multimeter set on low 
OHMS range, check resistance across each heating 
element in turn. Normal reading is 7 4 ohms. 
Replace heating element if resistance is not as 
specified. 

e. Reassembly. Refer to figure 5-3. Install ele- 
ments in support channel assembly and connect 
electrical leads. 

/. Installation. Refer to figure 5-3 and install 
heating element assembly in air conditioner. 

611. Heater High Temperature Cutout 

a. General. The heater high temperature cut- 
out is a three-pole, single-throw, automatic reset; 
thermal overload and overcurrent protector which 
prevents the heaters from operating at discharge 
temperatures in excess of 190 40F regardless 
of selector switch and temperature control thermo- 
stat settings. Normal heater operation resumes 
automatically at 140 40 "F discharge air tem- 
perature. 
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Key to fig. 6-8: 
1 Cover, end 



2 Screw, machine 

3 Bearing, ball 



4 Rotor and shafts 

5 Screw, machine 



Figure 6-8. Evaporator fan motor, exploded uiew. 



6 Box, ewneetor 

7 Franip and. windings 



b. Removal. Refer to figure 5-3 and remove 
the heater high temperature cutout. 

c. Disassembly. Disconnect electrical leads 
from heater high temperature control. Do not dis- 
assemble further. 

d. Testing. Using a continuity tester or a mul- 
timeter set on low OHMS range, test for conti- 

" 



e. Reassembly. Connect, electrical leads 'to heat- 
er high temperature cutout. 

/. Installation. Refer to figure 5-3 and install 
heater high Lemperature cutout on heater support 
assembly. 

6-12. Wiring Harness and Wire Leads 

a. General. The electrical circuits in the air 




(fi 
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Mf to fig. <M>: 

1 Com, end 

2 Screw, machine 



8 Bearing, ball 
4 Rotor and shaft 



5 Screw, machine 

6 Box, connector 



7 Cover, end 

8 Frame and winding! 



Figw* 8-9- Condtnitr fan motor, exploded vino. 



to form a wiring: harness. All of the wiring- car- 
ri8 code numbers. When testing-, repairing: or re- 
placing the wiring harness or individual wires, 
refer to the practical wiring diagrams, figure 1-6. 
Inspect all wiring installations for cracked or 
frayed insulation material. Pay particular atten- 
tion to wires passing through holes in the frame 
or around aharp edges. Repair or replace defective 
wiring. 



6. Testing. Test for continuity by disconnect- 
ing each end. Touch the test probes of a conti- 
nuity tester or multimeter set on low OHMS 
range to each end of wire. If continuity is not 
indicated, repair or replace wire. 

c. Repair. Remove insulation to expose 1/2 
inch of bare wire on each side of break. Twist 
the wire ends together and solder the splice. Cov- 
er the splice with rubber or PVC electrical tap* 



repaired area. Replace broken terminal lugs with 
exact duplicates. 

d. Replacement. Replace single wire by using 
exact duplicates of terminal lugs from old wire. 



connect the wire at both ends and tape ends. At- 
tach the replacement wire to the outside of the 
harness with PVC electrical tape. Refer to figure 
1-6 for practical wiring diagrams. 



Section ii. RERiiGiRANT SYSTEM 



This section contains those items which are con- 
sidered part of major components or auxiliaries 
of the air conditioner refrigerant system. They 
consist of expansion valves, solenoid valves, pres- 
sure sensing valves and switches, compressor as- 
sembly, electric motors and refrigerant tubing. 

6-14. Prssaur Tasting Undter Nrm0l 
Operating Conditions 

If the air conditioner is losing cooling capacity, or 
is in some way not functioning properly, a check 
of refrigerant system operating pressures will 
frequently lead to cause of malfunction. Install 
pressure gages on gage ports of suction and dis- 
chargfe line access valves (fig. 5-11) and turn 
valves two turns to open, exposing gages to sys- 
tem pressure. Start air conditioner and compare 
gage readings with normal ranges or system pres- 
sures listed in table 6-1. 

Table 6-1. Normal Operating Pretturet 



AMBIENT-DEGREES F 


SO' 


78* 


100' 


125* 


90F DRY-BULB 










RETURN AIR 










TO UNIT 










Suction line (paig) 


68-46 


58-70 


60-76 


76-90 


Discharge line 


126-160 


176-210 


256-296 


370-410 


(psig) 










80 e F DRY-BULB 










RETURN AIR 










TO UNIT 










Suction line (psig) 


68-66 


58-70 


60-76 


66-75 


Discharge line 


120-155 


170-205 


260-290 


370-410 


(pg) 











Note. Dry-bulb temperatures are measured with an ordi- 
nary thermometer. 

6-1 5. Leak-Testing Refrigerant System 

a. Electric or Halide Torch Leak Detector. The 
preferred method of testing for leaks in the re- 
frigerant system is by using a halide torch. A 
halide detector is used by passing the exploring 
tube over sweat-soldered fittings, all mechanical 
couplings, and valves. If refrigerant is leaking 
from the system, tne flame of the halide torch 



will change from blue to green when the leak is 
small. If the leak is large, the flame will be 
dense blue with a reddish tip; or, a large leak 
may extinguish the torch. Mark all spots where 
leaks are detected. Drain the refrigerant system 
and repair the leak, and pressure test (para 6- 

28, 29, 30). 

Warning: Avoid bodily contact with liquid 
refrigerant and avoid inhaling refrigerant gas. 
Be especially careful that Refrigerant-22 does 
not come in contact with the eyes. In case of re- 
frigerant leaks, ventilate the area immediately. 
b. Soap Solution Method. Operate the air con- 
ditioner, brush all possible points or leakage with 
soap solution, and watch for bubbles. Follow a 
definite sequence so all points will be thoroughly 
tested. Wipe the soap solution from all joints 
and mark any spot where a leak occurs. Drain 
the refrigerant system and repair leaks and pres- 
sure test (para 6-28, 29, 30). 

6-16. Refrigerant Tubing and Fittings 

a. The refrigerant tubes used on the air con- 
ditioner consist of copper tubing and the ntces- 
sary fittings. The joints of the refrigerant tubes 
are soldered. Inspect the tubing for cracks and 
breaks. Eeplace any defective tubing with tubes 
of the same length, size, shape, and material. Test 
the installation of tubes and fittings for leaks, 
Replace rubber insulation as necessary. 

Note. It the refrigerant system has been open to th 
atmosphere, replace the dehydrator (para 6-31). Pressuw 
test and evacuate the system before charging (para 6-28 

29, 80). 

b. If the refrigerant system must be openec 
for repairs or replacement of parts, open the 
suction line access valve and relieve the systenr 
pressure. Connect a hose line to the suction lin 
access valve and purge the refrigerant to an out- 
side area. 

Warning: Avoid bodily contact with liquid 
Refrigerant-22 and avoid inhaling refrigerant 
gas. Be especially careful that Refrigerant-2i 
does not contact the eyes. In case of refrigeranl 
leaks, ventilate the area immediately. 

c. After purging the system allow the tubing 
to warm to ambient temperature before opening 
the system; this delay will help prevent the for- 



mation of condensation on the inside walls of the 
;ubing. Plug or cap all openings as a part is 
removed to minimize the entry of dirt and mois- 
:ure. 

d. Use a silver solder on all soldered con- 
lections. Easy-Flo silver solder (or equivalent) 
ivith a 50 percent silver capacity and a melting 
>oint of approximately 1160F is recommended. 
Continually pass dry nitrogen through the tubing 
xr connections being soldered to prevent forma- 
;ion of harmful copper oxides. 

e. After assembly of any flanged joint, apply 
me coat of Amer-coat No. 40 to the joint. 

/. After assembly of piping, coat all oopper- 
tt-alumimun joints with 3 coats Amer-coat No. 
10 for a distance of one inch on each side of 
joint as well as the joint. 

Note. Amer-coat may be force dried at a maximum 
;emperature of 140F. 

g. When removing and installing the solenoid 
calves, direct flame away from the valve body 
bo protect it from heat damage. Keep the flame 
>n the outside of the distributor when disas- 
sembling or reassembling the expansion valve. 

h. No metal to metal contact is allowable on 
lapillary tubes; use tape to prevent such contact. 

6-17. Thermal Expansion Valves 

a. General. A 4 1/2-ton thermal expansion 
palve controls the rate of flow of liquid refrig- 
erant into the evaporator coil during the cooling 
cycle of operation. The 2.1 ton thermal expansion 
valve functions when the unit is in the bypass 
sycle of operation. Each expansion valve is pro- 
vided with a superheat setting or adjustment 
(10F for each model) to assure efficiency in the 
"efrigeraut system. 

Note. A gas is superheated whenever its temperature 
is higher than the temperature corresponding to its pres- 
sure at saturation. Example: Refrigerant-22 at 69 pounds 
pressure has a temperature of 40F. If the suction pres- 
sure gage reads 69 pounds and the temperature of the 
suction tube reads 50 F, the gas is superheated 10F. 

b. Adjustment. Refer to figures 6-10 and 
5-11 and check and adjust the superheat setting 
f the 4 1/2-ton thermal expansion valve, The 
2.1 ton thermal expansion valve adjusts in the 
same manner. 

c. Testing. 

(1) Stop the air conditioner and allow the 
suction line to warm up to ambient temperature. 
Remove the sensing bulb from its location 
igainst the suction line and place in an ice-water 
aath (32F). 

(2) Start the air conditioner, remove the 
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suction line temperature drops, the valve is op- 
erating correctly. Stop air conditioner and rein- 
stall the sensing bulb. 

(3) If there is little or no change in suction 
line temperature, the valve is defective and must 
be replaced. 

Caution: Do not warm sensing btalb in 
hand longer than necessary to check operation 
of the valve. The valve is wide open or nearly s 
during this procedure and excessive flood-back 
of liquid refrigerant into the suction lin@ will 
damage the compressor. 



ION THERMAL EXPANSION VAIVC 




NOTE: REMOVE TOP COV PANEL AN0 
FOLLOW SAME PROCEDURE TO AD- 
JUST 4-1/2 TON THERMAL EXPAN- 
SION VALVE. 

APJUSTMENTi 

STEP t. TAPE THE BULB OF A THERMOMETER 
TO SUCTION LINE NEAR SENSING 
ELEMENT. INSULATE THERMOMETER 
SULB. 

STEP 2. INSTALL A SUITABLE PRESSURE GAGE 
AT SUCTION LINE ACCESS VALVE 
(PAR. 6~U). 

STEP 3. OPERATE THE UNIT ON "COOL" FOR 
APPROXIMATELY 30 MINUTES (THER- 
MOMETER READING MUST STASILIZE). 

$Tf P 4. CHECK THERMOMETER AND PRESSURf 
GAGE READINGS. COMPARE READ- 
INGS WITH FIGURE 6-11. THERMOM- 
ETER READING SHOULD BE APPROXI- 
MATELY 10F HIGHEST THAN 
TEMPERATURE GIVEN ON FIGURE. 

STEP 5. RiMOVE CAP, LOOSEN NUT AND 

TURN ADJUSTING SCWEW ONE TUftN 
CLOCKWISE TO INCREASE SUPtfiHfAT 
4:F, OK ONE TtJUH 

/.,; " WISf TO 



e. Installation. Replace defective expansion 
valves and install in reverse order of removal as 
illustrated in figure 5-7. Evacuate and recharge 
the unit refrigerating system (para 6-28, 29, 
30). 

6-1 8. Hot Gas Bypass Solenoid Valve 

a. General. The hot gas bypass solenoid valve 
is a normally open, pilot operated valve which 
remains closed while the selector switch is on 
"COOL". The hot gas bypass valve opens when- 
ever the selector switch is moved to another posi- 
tion, bypassing refrigerant gas under pressure in 
the discharge line to the compressor suction line. 
Moving the selector switch to "COOL" permits 
the hot gas bypass valve to close after the 30- 
second delay provided by the time delay relay. 

b. On-Equiprftent Testing. 

(1) Start the air conditioner. If the valve 
clicks closed, place hand on the downstream 
piping. If the piping begins to cool immediately, 
the valve is operating properly. Replace valve if 
it does not operate as specified. 

(2) If the hot gas bypass solenoid valve 
fails to click closed after a 30-second delay, stop 
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Figure 6-^11. Pressure temperature curve for 
Refrigerantr-8. 



trol coil at the electrical receptacle connector, 
placing a continuity tester or a multimeter set on 
low OHM range, across each pin. II continuity 
does not exist, remove valve and repair or re- 
place control coil. 

(4) Using a multimeter set on high OHMS 
range, measure resistance between one of the 
jack pins and the air conditioner frame. If resist- 
ance reading is leas than 0.5 megohm, remove 
valve and repair or replace control coil. 

c. Removal and Disassembly. Discharge re- 
frigerant system (para 6-28), refer to figure 5-8 
and remove and disassemble the hot gas bypass 
solenoid valve. 

Caution: Disassemble valve before attempt- 
ing to remove tubing from valve to avoid heat 
distortion of internal parts. 

d. Rec, <iembly and Installation. Replace any 
defective parts. Reassemble valve and install in 
reverse order of removal as illustrated on figure 
5-8. Test, evacuate and recharge the refrigerant 
system (para 6-28, 29, 30). 

619. Liquid Line Solenoid Valve 

a. General. The liquid line solenoid valve is 
a normally open pilot operated valve which auto- 
matically closes and opens on command from the 
air conditioner temperature control thermostat 
when the selector switch is on "COOL" position. 
In the open position, the liquid line solenoid 
valve allows flow of liquid refrigerant from the 
condenser to the evaporator coil. In the closed 
position, the liquid line solenoid valve blocks the 
flow of liquid refrigerant to the evaporator coil. 

b. On-Equipment Testing. 

(1) Turn the temperature selector thermo- 
stat 5 10F below ambient temperature to as- 
sure refrigerant system will operate on the cool- 
ing cycle. Start air conditioner and place hand on 
the dowstrearn piping. If the piping begins to 
warm immediately, the valve is operating proper- 
ly. Replace valve if it does not operate as speci- 
fied. 

(2) Turn temperature control thermostat 6 
10 F above ambient temperature to place re- 
frigerant system on bypass cycle. The liquid line 
solenoid valve should immediately click closed. 
Place hand on the downstream piping. If the 
piping begins to cool immediately the valve is 
operating properly. Replace valve if it does not 
operate as specified. 

6-13 



(3) If valve fails to click closed, stop air 
conditioner and test valve according to instruc- 
tions in paragraph 6-18. 

c. Removal and Disassembly. Discharge refrig- 
erant system (para 6-28). Refer to figure 5-8 
and remove and disassemble the liquid line 
solenoid valve. 

Caution: Do not remove tubing from valve 
to avoid heat distortion of integral parts. 

d. Reassembly and Installation. Replace any 
defective parts. Reassemble valve and install in 
reverse order of removal as illustrated on figure 
5-8. Test, evacuate and recharge the refrigerant 
system (para 6-28, 29, 30). 

6-20. Back Pressure Regulating Valve 

a. General. The back pressure regulating 
valve (fig. 5-9), regulates refrigerant pressure 
in the evaporator to prevent coil freeze up. Valve 
is preset to establish a minimum pressure of 57.8 
psig in the evaporator. The back pressure regu- 
lating valve also bypasses refrigerant gas from 
the discharge line to the suction line during 
bypass operation with the selector switch on 
"COOL". 

b. Adjusting. Remove button plug from the 
back pressure regulating valve, (fig. 5-9), 
loosen the lock nut at the top of the valve and 
turn the adjusting screw. Tighten the lock nut 
after adjustment and check system operating pres- 
sures (para 6-14). 

c. Removal. Refer to figure 5-9, and remove 
the back pressure regulator valve. 

Note. Discharge the refrigerant before removing back 
pressure valve. 

d. Installation. Replace a defective back pres- 
lure regulating valve and install in reversing 
>rder of removal as illustrated on figure 5-9. 
Test, evacuate and recharge refrigerant system 
(para 6-28, 29, 30). 

6-21. High and Low Pressure Cutout Switches 

a. General. The high pressure cutout switch 
prevents the compressor from operating if the 
head pressure exceeds 445 psig (pounds per 
square inch gage). The low pressure cutout 
switch prevents the compressor from operating if 
the suction line pressure drops below 7 psig. 

6. Removal. Discharge the refrigerant system 
and remove high and low pressure cutout 
switches as illustrated in figure 5-10. 

c. Testing. Test the pressure switches for con- 
tinuity across the connector pins with a multim- 
eter set on OHMS. If no continuity is indi- 
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d. Installation. Replace defective pressure cut- 
out switches in reverse order of removal as illus- 
trated in figure 5-10. Test, evacuate and recharge 
the unit refrigerant System (para 6-28, 29, 30). 

6-22. Pressure Relief Valve 

a. General. The pressure relief valve (fig. 5- 
12) is located on a cross just above the dehy- 
drator. The pressure relief valve protects the re- 
frigerant system from excessive pressure. It is 
preset to open at a maximum pressure of 540 
psig and is not adjustable. 

b. Removal. Discharge the refrigerant system, 
refer to figure 5-12, and remove the pressure 
relief valve. 

c. Installation. Replace a defective pressure 
relief valve by reversing order of removal as 
illustrated on figure 5-12. Pressure test, evacu- 
ate and recharge refrigerating system (para 6-28, 
29,30). 

6-23. Evaporator Coil 

a. General. The evaporator coil is mounted on 
the casing, directly behind the discharge grille. 
The coil must be removed from the air condition- 
er for repair or replacement. The coil is made of 
brazed aluminum and is of the finned plate con- 
figuration. 

b. Removal. Refer to figure 5-5 and remove 
evaporator coil. 

c. Cleaning, Inspection and Repair. Refer to 
paragraph 3-10 and clean and inspect the evapo- 
rator coil in a similar manner. Inspect coil for 
bent fins, damaged coil runs and internal leaks. 
Straighten bent fins with needle nose pliers. A 
damaged coil or an internally leaking coil cannot 
be repaired. 

d. Installation. Replace a defective evaporator 
coil assembly and install in reverse order of re- 
moval as illustrated in figure 5-5. Test, evacuate 
and recharge refrigerating system (para 6-28, 29, 
30). 

6-24. Condenser Coil 

a. General. The condenser coil is mounted hori- 
zontally on the bottom third of the casing, be- 
neath the air filters. The coil must be removed 
from the air conditioner for repair or replace- 
ment. The coil is made from brazed aluminum 
and is of the finned plate configuration. 

b. Removal. Refer to figure 5-13, and remove 
condenser coil. 

c. Cleaning, Inspection, and Repair. Refer to 
paragraph 3-11 and clean and inspect the con- 
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d. Installation. Replace a defective coil assem- 
bly and install in reverse order of removal as il- 
lustrated in figure 5-18. Test, evacuate and re- 
charge refrigerating system (para 6-28, 29, 30). 

6-25. Systems Access Valves 

a. General. Two angle-type access valves (suc- 
tion line and discharge line) provide access to the 
refrigerant system. 

6. Removal. Discharge the refrigerant system 
and refer to figure 5-11 and remove the access 
valves. 

e. Installation. Replace a defective valve and 
install valves in reverse order of removal as il- 
lustrated in figure 5-11. Test, evacuate and re- 
charge the unit refrigeration system (para 6-28, 
29, 30). 

6-26. Compressor and Motor Assembly 

a. General. The sole purpose of the compressor 
is to raise the pressure of refrigerant gas from 
evaporator pressure to condensing pressure. The 
function of the compressor is to deliver refriger- 
ant to the condenser at a pressure and tempera- 
ture at which the condensing process can readily 
be accomplished. The motor/compressor is a 
hermetically sealed unit and is not repairable in 
the field. An inoperative compressor is usually 
due to a mechanical failure causing the compres- 
sor to freeze, a control failure, or a motor burn- 
out. If the motor/compressor is mechanically 
frozen or there has been a motor burnout, the 
compressor must be removed and replaced. When 
the motor of a hermetic compressor fails, high 
temperatures may develop within the compressor 
causing a breakdown of the oil and refrigerant, 
resulting in formation of acid, moisture, and 
sludge. All these are extremely corrosive and 
must be flushed from the system. Repeated burn- 
outs will occur if all of the contaminants are not 
removed. 

b. Cleaning and Inspection. The immediate 
area around the compressor mounting should be 
thoroughly cleaned and dried. Examine all con- 



nections for foreign matter of any kind. Inspect 
area thoroughly. 

Warning: Avoid bodily contact with the re- 
frigerant, especially eye contact. Avoid inhala- 
tion of refrigerant fumes. 

c. Removal. Discharge the refrigerant system, 
refer to figure 5-6, arid remove the compressor. 
If there has been a burnout, flush system as de- 
scribed in 6 below prior to installation of new 
compressor. 

d. Installation. Install a replacement compres- 
sor in reverse order of removal, as illustrated in 
figure 5-6. Pressure test, evacuate and recharge 
refrigerating system (para 6-28, 29, 30). 

e. Flushing The System. After compressor mo- 
tor burnout, flush the system as described below: 

(1) Refrigerant-11, along with a small 
amount of dry nitrogen to force the refrigerant 
through the tubing, is recommended for flushing 
the system. 

(2) Remove the dehydrator as described in 
paragraph 5-31. 

(3) Flush the refrigerant tubing to remove 
all contaminants. 

(4) The liquid line bypass and the hot gas 
bypass valves are normally open when deener- 
gized. These valves must be open to allow the 
flushing refrigerant to flow through the tubing. 

6-27. Compressor Crankcase Heater 

a. General. The compressor crankcase heater is 
designed to prevent refrigerant sludging. It .pro- 
vides heat to prevent sludging and oil pumping 
problems when the compressor is exposed to low 
ambient temperatures. It is a 208 volt, 120 watt 
resistance heater enclosed within tubing and pro- 
tected by a thermally insulated cover. 

6. Removal. Refer to paragraph 5-24, and re- 
move the compressor. Refer to figure 6-12 and 
remove the crankcase heater. 

c. Installation. Replace defective heater and in- 
stall in reverse order of removal as illustrated in 
figure 6-12. Refer to paragraph 5-24, and install 
the compressor. Test, evacuate and recharge the 
refrigerant system (para 6-28, 29, 30). 



DISCONNECT 
ELECTRICAL 
LEAD (2) 



DISCONNECT 

ELECTRICAL 

CONNECTOR 




ME 4 120-270- 15/6- 12 



Figure 6-lt. Compressor erankeate heater, removal 
and installation. 

Section III. OrSCHARGING, PRESSURE TESTING, EVACUATING AND 
RECHARGING THE REFRIGERANT SYSTEM 



6-26. Discharging the Refrigerant System 

Attach a suitable hose to the suction line access 
valve (fig 5-11) and discharge the refrigerant 
'tuto a safe area. 

Warning: Avoid bodily contact with liquid re- 
iigerant and avoid inhaling refrigerant gas. Be 
especially careful that Refrigerant-22 does not 
come in contact with the eyes. In case of refrig- 
erant leaks, ventilate the area immediately. 



6-29. Pressure Testing and Evacuating the 
Refrigerant System 

Discharge system (para 6-16). Refer to figure 6- 
13), and pressure test and evacuate the refriger- 
ant system. 

6-30. Charging the Refrigerant System 

Refer to figures 6-14 and 6-15; charge the re- 
frigerant system. 

Note. Capacity of refrigerant system is 26.9 K) Refriger- 
ant-22 FSN 6830-174r-9677. 
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WARNING: AVOID BODILY CONTACT WITH 
LIQUID REFRIGERANT AND AVOID INHAL- 
ING REFRIGERANT GAS. BE ESPECIALLY 
CAREFUL THAT REFRIGERANT-22 DOES NOT 
CONTACT EYES, IN CASE OF REFRIGERANT 
LEAKS, VENTILATE THE AREA IMMEDI- 
ATELY. 



STEP I. CLOSE SERVICE VALVES HAND- 
TIGHT. REMOVE CAP FROM SUCTION 
LINE StRVICE VALVE. INSTALL PRES- 
SURE GAGE ON DISCHARGE LIN 
SERVICE VALVl AND OPEN VALVE. 

ME 4 1 20-270- 15/6- I3( 

Figure 6-13 (1). Pressure testing and evacuating 
refrigerant system. 
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STEP 2. CONNECT HOSE FROM REFRIGERANT 
CHARGING HOOKUP LOOSELY TO 
SUCTION LINE SERVICE VALVE. OPEN 
REFRIGERANT DRUM SHUTOFF VALVE 
SLIGHTLY TO PURGE HOSE. TIGHTEN 
CONNECTION AT SERVICE VALVE. 
OPEN DRUM SHUTOFF VALVE AND 
OPEN SUCTION LINE SERVICE VALVE. 

NOTE.- REFRIGERANT DRUM MUST BE IN UP- 
RIGHT POSITION TO ALLOW ONLY 
GASEOUS REFRIGERANT TO ENTER 
SYSTEM. 

STEP 3. CLOSE THE DRUM SHUTOFF VALVE 

WHEN THE DISCHARGE LINE PRESSURE 
GAGE REACHES 10 PSIG. CLOSE 
SUCTION LINE SERVICE VALVE AND 
DISCONNECT CHARGING HOSE 
FROM VALVE. 

STEP 4. CONNECT HOSE FROM PRESSURE 

TESTING HOOKUP LOOSELY TO SUC- 
TION LINE SERVICE VALVE. OPEN 
NITROGEN DRUM SHUTOFF VALVE 
SLIGHTLY TO PURGE HOSE. TIGHTEN 
CONNECTION AT SUCTION LINE 
SERVICE VALVE. OPEN SHUTOFF 
VALVE AND SUCTION LINE SERVICE 
VALVE. BUILD UP SYSTEM PRESSURE 
UNTIL DISCHARGE LINE PRESSURE 
REACHES ISO PSIG. CLOSE SUCTION 
LINE SERVICE VALVE AND SHUTOFF 
VALVE. DISCONNECT CHARGING 
HOSE FROM SUCTION LINE SERVICE 
VALVE. CLOSE DISCHARGE LINE 
SERVICE VALVE AND REMOVE GAGE. 

STEPS. TEST FOR LEAKS (PAR. 6-15). DIS- 
CHARGE THE REFRIGERANT SYSTEM 
(PAR. 6-16). 

ME 4 120-270- 15/6- 13 (2) 
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OIL-PUMPEO 
DRY NIIRQ.GEN 

REMOVE CAP FROM DISCHARGE SER- 
VICE VALVE. ATTACH A SUITABLE 
VACUUM PUMP TO SUCTION LINE 
SERVICE VALVL AND A MANOMETER 
TO THE DISCHARGE LINE SERVICE 
VALVE. OPEN THE SERVICE VALVES 
AND OPERATE THE VACUUM PUMP 
UNTIL THE MANOMETER INDICATES 
2.6 MM HG.ABS. (MILLIMETERS OF 
MERCURY, ABSOLUTE). 
CLOSE THE SUCTION LINE SERVICE 
VALVE AND STOP THE PUMP. AT- 
TACH HOSE FROM REFRIGERANT 
DRUM, PURGE AIR FROM LINE WITH 
REFRIGERANT AND SLOWLY BREAK 
THE VACUUM BY OPENING THE SUC- 
TION LINE SERVICE VALVE UNTIL 
MANOMETER INDICATES 760 MM HG. 
ABS. CLOSE SUCTION SERVICE VALVE. 
RISE IN PRESSURE WILL BE INFLU- 
ENCED BY AMBIENT TEMPERATURE. 
MAKE SURE VACUUM IN SYSTEM IS 
COMPLETELY RELIEVED BEFORE RE- 
EVACUATING. 

REMOVE REFRIGERANT DRUM AND 
CONNECT VACUUM PUMP TO SUC- 
TION LINE SERVICE VALVE. PURGE 
AIR FROM HOSE, START PUMP AND 
OPEN SUCTION LINE SERVICE VALVE. 
OPERATE PUMP UNTIL MANOMETER 
AGAIN READS 2.5 MM HG.ABS. 
CLOSE SUCTION LINE SERVICE 
VALVE AND ALLOW UNIT TO STAND 
UNDER VACUUM FOR APPROXI- 
MATELY \2 HOURS. IF NO NOTICE- 
ABLE RISE IN PRESSURE OCCURS, THE 
SYSTEM IS READY FOR CHARGING. 
CLOSE SERVICE VALVES AND RE- 
MOVE VACUUM PUMP AND MANOM- 
ETER. INSTALL SERVICE VALVE CAPS. 

ME 4 120-270-15/6-13 
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.VARNING: AVOID BODILY CONTACT WITH 
LIQUID REFRIGERANT AND AVOID IN- 
HALING REFRIGERANT GAS. K ESPE- 
CiAlLY CAREFUL THAT REFRlGERANT-22 
DOES NOT CONTACT THE EYES. IN 
CASH OF REFRIGERANT LEAKS, VENTtlATl 
THfc AhtfA IMMEDIATELY. 



STEP I. REMOVE CAPS FROM SERVICE 
VALVES. 

ME 4 120-270- 13/6- KD 
Fiffitrt 0-14 (i). Charging nfrigtrant yrtom. 



Figure H--13 (S) Continued. 
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STEP 2. CONNECT A SUITABLE REFRIGERANT 
CHARGING PRESSURE MANIFOLD TO 
THE REFRIGERANT CHARGING HOOK- 
UP. CONNECT SERVICE HOSES FROM 
MANIFOLD LOOSELY TO SERVICE 
VALVES. OPEN REFRIGERANT DRUM 
SHUTOFF VALVE SLIGHTLY TO PURGE 
HOSES. TIGHTEN HOSE CONNEC- 
TIONS AT CHARGING VALVES. CON- 
NECT A PRESSURE GAGE TO THE 
SUCTION LINE^SERVICE VALVE. 

NOTE: SET REFRIGERANT DRUM IN AN UP- 
RIGHT POSITION SO THAT ONLY 
GASEOUS REFRIGERANT WILL ENTER 
SYSTEM. TO FACILITATE SPEED OF 
CHARGING, SET REFRIGERANT DRUM 
IN WARM WATER. NEVER USE A 
HEATING TORCH FOR THIS PURPOSE. 

ME 4120-270-15/6-14(7) 
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Figure 6-14 (3) Continued. 
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Figure 6-15. Discharge pressures at constant SS pti auction, ambitnt 
temperature* 70F to ItO'F. 



CHAPTER 7 

SHIPMENT, ADMINISTRATIVE STORAGE AND DEMOLITION 
TO PREVENT ENEMY USE 



Section I. SHIPMENT AND ADMINISTRATIVE STORAGE 



7-1. General 

The placement of equipment in administrative 
storage can be for short periods of time when 
a shortage of maintenance effort exists. Items 
placed in administrative storage should be ready 
for use within the time factors as determined by 
the directing authority. During the storage peri- 
od, appropriate maintenance records will be 
kept. 

72. Preparation for Administrative Storage 

Refer to TM 740-90-1, Administrative Storage of 
Equipment, for detailed instructions on prepara- 
tion of the air conditioner for administrative stor- 
eg and maintenance during storage. 



7-3. Preparation of Equipment for Shipment 

a. Preservation. Clean, paint, preserve, and 
weatherproof in accordance with applicable re- 
quirement of TM 740-90-1. 

b. Packing. Pack the basic issue items, compo- 
nents, and publications in a suitable container and 
secure to air conditioner. Refer to TM 38-230 
for guidance in selection, fabrication, and packing 
of the container. 

c. Marking. Mark in accordance with MIL- 
STD-129. 

d. Loading. Load, block, brace, and tiedown 
heater in accordance with carrier rules and regu- 
lations. 



Section II. DEMOLITION OF MATERIAL TO PREVENT ENEMY USE 



7-4. General 

a. When capture or abandonment of the air 
conditioner is imminent, the responsible unit com- 
mander must make the decision either to destroy 
the equipment or to render it inoperative. Based 
on this decision, orders are issued which cover 
the desired extent of demolition. Whatever meth- 
od of demolition is employed, it is essential to 
destroy the same vital parts of air conditioner 
and all corresponding repair parts. When the 
lack of time or personnel prevents complete de- 
struction of the equipment, the following priori- 
ties will be used in the demolition of essential 
parts. Priorities for demolition: 



Prlorltlw 
1 



Part* 



Evaporator coil and condenser coils 

All motors 

Compressor 

Tubing 



5 Cables and wiring 

b. The above priorities were established by 

Tv\rf A"nnt-i nn nl G4n M *3.A J .** *-i A u A A-*M A w 4- 



be made from the agreement without permission 
of the Military Agency for Standardization, North 
Atlantic Treaty Organization. 

7-5. Demolition to Render the Equipment 
Inoperative 

a. Demolition by mechanical means. Use 
sledge hammers, crowbars, picks, axes, or any 
>ther heavy tools which may be available. 

b. Demolition by misuse. Perform the follow- 
ing steps to render the air conditioner inoperative. 

(1) Loosen compressor discharge and suc- 
tion valve attaching bolt and run compressor un- 
til it fails. 

(2) Bend fan blades housing to prevent fan 
blades from turning. 

7-6. Demolition by Explosive or Weapons 
Fire 

a. Explosive. Place as many of the charges as 

the situation permits, and detonate them simul- 



6. Weapons fire. Fire on the air conditioner, 
using the heaviest practical weapon available. 

7-7. Other Demolition Methods 

a. Scattering and Concealment. Remove all 
easily accessible parts and wiring, and scatter 
them through dense foliage, bury them, or throw 
them in a body of water. 

6. Burning. Pack rags, clothing, or paper 
under and around the air conditioner. Saturate 
this packing with gasoline, oil, or diesel fuel, 
and ignite. 

c. Submersion. Completely submerge the air 
conditioner in a body of water to provide water 
damage and concealment. Salt water does greater 
damage to metal parts than fresh water. 



7-8. Training 

All operators should receive thorough training 
in the demolition of the air conditioner. Refer 
to FM 5-25. Simulated demolition using all of 
the methods listed above should be included in 
the operator-training program. It must be em- 
phasized, in training, that demolition operations 
are usually necessitated by critical situations when 
time available for carrying out demolition is lim- 
ited. For this reason, operators must be thor- 
oughly familiar with all methods of demolition 
of equipment and must be able to carry out demo- 
lition instructions without reference to this or any 
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A-l. Painting 
TM 9-218 

A-2. Radio Suppression 

TM 11-488 

A-3. Maintenance 

TM3&-750 
TM 5-764 



Painting Instructions for Field Us 
Radio Interference Suppression 



Army Equipment Record Procedures 
Electric Motor and Generator Repair 



A4. Shipment and Storage 

TB 740-93-2 Preservation of USAMEC Mechanical Equipment for Shipment and Stor- 

age 

TM 740-90-1 Administrative Storage of Equipment 

TM 38-230 Preservation, Packaging, and Packing of Military Supplies and Equip- 

ment 



APPENDIX B 
BASIC ISSUE ITEMS UST 



Section i. INTRODUCTION 



B-l. Scop 

This appendix lists items which accompany the 
air conditioner or are required for installation, 
operation, or operator's maintenance. 

B-2. General 

This Basic Issue Items List is divided into the 
following sections: 

a. Basic Issue Items Section II. A list of 
items which accompany the air conditioner and 
are required by the operator/crew for installation, 
operation, or maintenance. 

b. Maintenance and Operating Supplies Sec- 
tion HI. (Not applicable) 

B-3. Explanation of Columns 

The following provides an explanation of col- 
umns in the tabular list of Basic Issue Items, 
Section II. 

a. Source, Maintenance, and Recoverability 
Codes (SMR), Column (1): 

(1) Source code, indicates the selection sta- 
tus and source for the listed item. Source code 
is: 

Ood* Bxptaeotton 

P Applied to repair parts which are stocked in or 
supplied from GSA/DSA or Army supply sys- 
tem, and authorized for UM at indicated main- 
tenance categories. 

(2) Maintenance code, indicates the lowest 
category of maintenance authorized to install the 
listed item. The maintenance level code is: 



Cod* 



Explanation 



Operator/crew 



b. Federal Stock Number, Column (2). This 
column indicates the Federal stock number as- 
signed to the item and will be used for requisi- 
tioning purposes. 

c. Description, Column (S). This column indi- 
cates 'the Federal item name and any additional 
description of the item required. A part number 
or other reference number is followed by the ap- 
plicable five-digit Federal supply code for manu- 
facturers in parenthesis. 

d. Unit of Measure (u/m), Column (4). A 2- 
character alphabetic abbreviation indicating the 
amount or quantity of the item upon which the 
allowances are based, e.g., ft, ea, pr, etc. 

e. Quantity Incorporated in Unit, Column (5). 
This column indicates the quantity of the item 
used in the functional group or the assembly 
group. 

/. Quantity Furnished With Equipment, Col- 
umn (6). This column indicates the quantity of 
an item furnished with the equipment. 

g. Illustration, Column (7). This column is 
divided as follows: 

(1) Figure Number, Column (7) (a). Indi- 
cates the figure number of the illustration in 
which the item is shown. 

(2) Item Number, Column (7)(b). Indi- 
cates the callout number used to reference the 
item in the illustration. 

. Federal Supply Cod* for Manufacturers 

MurafMtnrar 

96906 Military Standards 

97403 Army Engineers Research and Development 

Laboratories, Ft Belvoir, Va. 



Onk 



Action II BASIC ISSUi STEMS 
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SHR 
Code 


(2) 

Federal stock 
number 


(*) 
Description 


(4) 

Unit 
of 
meu 


(8) 

Qty 

Ino 
in 
unit 


<> 

Qty 
furn 
with 
equip 


(7) 
Ilhwt ration 


$ 
No. 


(B) 
Item 
Mo. 


PC 


6220-569-9S18 


CASE : Maintenance and operational manual*, 


ea 




1 










cotton duck, water repellent, mildew resist- 
















ant, MIL-B-11743B 












PC 




Department of the Army Operator Organiza- 


ea 




1 










tional, Direct and General Support and Depot 
















Maintenance Manual TM 5-4120-270-16 












PC 




Blockoff Plate, remote control operation 


ea 




1 










13214E3865-2 (97403) 












PC 




Connector, Plug MS3106R32-17S (96906) 


ea 




1 







APPPENDIX C 
MAINTENANCE ALLOCATION CHART 



Section I. INTRODUCTION 



C-l. General 

a. This section provides a general explanation 
of all maintenance and repair functions author- 
ized at various maintenance levels. 

b. Section II designates overall responsibility 
for the performance of maintenance functions on 
the identified end item or component. The imple- 
mentation of the maintenance functions upon 
the end item or component will be consistent 
with the assigned maintenance functions. 

c. Section III not applicable. 

d. Section IV not applicable. 

C-2. Explanation of Columns in Section II 

a. Group Number, Column (1). The function- 
al group is a numerical group set up on a func- 
tional basis. The applicable functional grouping 
indexes (obtained from TM 750-93-1, Function- 
al Grouping Codes) are listed on the MAC in 
the appropriate numerical sequence. These in- 
dexes are normally set up in accordance with 
their function and proximity to each other. 

b. Functional Group, Column (2). This col- 
umn contains a brief description of the compo- 
nents of each functional group. 

c. Maintenance Functions, Column (3). This 
column lists the various maintenance functions 
(A through K) and indicates the lowest mainte- 
nance category authorized to perform these func- 
tions. The symbol designations for the various 
maintenance categories are as follows: 

C Operator or crew 
Organizational maintenance 
F Direct support maintenance 
H General support maintenance 
D Depot maintenance 

The maintenance functions are defined as fol- 
lows: 

A Inspect: To determine serviceability of an 
item by comparing its physical, mechanical, 
and electrical characteristics with estab- 
lished standards. 



B Test: To verify serviceability and to detect 
electrical or mechanical failure by use oi 
test equipment. 

C Service: To clean, to preserve, to charge 
to paint, and to add fuel, lubricants, cool- 
ing agents, and air. 

D Adjust: To rectify to the extent necessary 
to bring into proper operating range. 

E Aline: To adjust specified variable ele- 
ments of n item to bring to optimum per- 
formance. 

F Calibrate: To determine the corrections tc 
be made in the readings of instruments 01 
test equipment used in precise measure- 
ment. Consists of the comparisons of twc 
instruments, one of which is a certifies 
standard of known accuracy, to detect anc 
adjust any discrepancy in the accuracy oi 
the instrument being compared with th 
certified standard. 

G Install: To act up for use in an operation- 
al environment such as an emplacement, 
site, or vehicle. 

H Replace: To replace unserviceable items 
with serviceable assemblies, subassemblies, 
or parts. 

I Repair: To restore an item to serviceable 
condition. This includes, but is not limited 
to, inspection, cleaning, preserving, adjust- 
ing, replacing, welding, riveting, and 
strengthening. 

J Overhaul: To restore an item to a complete- 
ly serviceable condition as prescribed by 
maintenance serviceability standards using 
the Inspect and Repair Only as Necessary 
(IROAN) technique. 

K Rebuild: To restore an item to a standard 
as nearly as possible to original or new 
condition in appearance, performance, an<3 
life expectancy. This is accomplished 
through complete disassembly of the item, 
inspection of all parts or components, re- 
pair or replacement of worn or unservice- 
able elements (items) using original man- 



ufaeturing tolerances and specifications, quired to perform the maintenance functions 



and subsequent reassembly of the item. 
d. Tools and Equipment, Column (4). This 
column is provided for referencing by code the 
special tools and test equipment, (sec. Ill) re- 



(sec. II). 

. Remarks, Column (5). This column is pro- 
vided for referencing by code the remarks (sec. 
IV) pertinent to the maintenance functions. 



Section II MAINTENANCE ALLOCATION CHAJIT 
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40 

4000 

4002 
4006 
4009 
52 
5200 
6217 

5230 
6241 

6246 


ELECTRIC MOTORS 
Motor assembly: 
Motor assy, condenser _ _ 








F 
F 
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o 
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F 
F 
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F 
F 
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Motor assy, evaporator 
Stator assemblies : 
Stator, blower motor -. ,- . 





__ 


Starting & protective devices : 
Protector ovorload 







Control panels, housing, cubicles: 
Control panel assembly 








REFRIGERATION & AIR CONDITION- 
ING COMPONENTS 
Gas compressor assembly: 
Compressor assembly 
Refrigerant piping: 

Tiihimr. n/tnnpr 





F 

F 
F 
F 

F 


F 

0/C 
0/C 

O/C 


F 





-- 





Vulv*, wgll'fttiTIJf 


""*" 


Valve, solenoid __-.__ 







Condenser: 
Condenser assembly ___ 




F 


Evaporator: 
Eliminator, mist 




__ 


__ 


Evaporator assembly 




F 
F 


Valv, expansion 




Air Piltears: 
Filters __ _ _ _ _ 
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Air conditioning filter : 

Removal ----------------------------------------------------------------- S-26 3-10 

Service --------------------------------------------------------------------- 8-9 8-4 

Analysis of operation -------- , __________________________________________________ 5-16 5-8 

Back pressure valve -------------------------------------------------------- 5-27, 6-20 6-6, 6-14 

Blower motor: 

Removal ________________________________________________________________ 3-28 3-10 

Testing ------------------------------------------------------------------ 5-21,6-9 6-4,6-6 

Box, control ______________________________________________________________ 5-19 5-4 

CBR cover ------------------------------------------------------------ 3-27 3-10 

Casing, base and duct assembly ----------------------------------------------- 5-37, 5-38 5-8 

Circuit breaker ------------------- _________________________________________ 6-4 6-1 

Clamp, hose ------------------------------------------------------------------- 5-35 5-8 

Coil, removal: 
Condenser ____________________________________________________________ 5-32, 6-24 5-8, 6-14 

Evaporator __________________________________________________________ 6-23,6-23 5-4,6-14 

Coil service: 

Condenser ______________________________________________________________ 311 34 

Evaporator _______________________________________________________________ 3-10 8-4 

Compressor: 

Capacity ---------------------------------------------------------------- 44 4-1 

Fails to start __________________________________________________________ 5-4 5-1 

Heater and oil level plug _____________________ , ------------------------------ 6-27 6-16 

Heater inoperative ___________________________________________________________ 6-11 6-3 

Heater thermostat _________________________________________________________ 0-27 6-16 

Little heating ______________________________________________________________ 5-11 5-3 

Motor contactor ______ __ ____ *._. __ -.- ___________ __. _-_.__._ __ - 6~5 61 

No heating _________________________________________________________________ 6-11 6-8 

Overload protector ----------------------------------------------------- 6-27 6-16 

Starts but fails on overload ------------------------------------------------- &-6 6-1 

Compressor and motor assembly ----------------------------------- ----------- 6-24, 6-26 5-4, 6-1 

Condenser coil: 
Removal _ __________________________________________________ 6-32,6-24 6-8,6-14 

Service ____________________________________________________________________ 3-11 3-4 

Condenser coil grille and screen ---------------------------------- --------------- 3~ 27 3 ~ 10 

Condenser fan _______________________________________________________________ S- 29 B- 10 

Contactor: 

Condenser motor _________________________________________________________ 6 ~ 5 *~* 

Evaporator motor ------------------- -------------------------------------- B- 5 6 ~ 1 

Control panel _______________________________________________________________ S- 18 ~* 

Controls and instruments ----------------------------------------------- ^-9 2-8 

Data, tabulated ___________________________________________________________ 4 ~* *~J 

Damper door, fresh air _________________________________________________________ 5 ~ 54 ~$ 

Damper door control assembly ------------------------------------------------- s - so 

Dehydrator _______ 1 ---------------------------------------------------------- 

Description ----------------------------------------------------------------- 

Difference in models ___________________________________________________________ ~ "T 

Direct and general support maintenance repair paa-ts ---------------------------- * 1 ~* 

Discharge pressure inadequate , ------------------------------------------------ ti 2-2 

Dismantling for movement ------------------------------------------------------ z ~ 6 



Electrically. ___________________________________________________________ 

Element!, hemter ____________________________________________________________ 

Equipment: 1 



Equipment Continued 

Inspection 2-3 2-1 

Installation . 2-5 2-1 

Instruments 2-9 2-S 

Movement 2-6 2-2 

Operation 2-13 2-8 

Servicing 2-3 2-1 

Setting up 2-5 2-2 

Special 3-1 8-1 

Unloading , 2-1 2-1 

Unpacking 2-2 2-1 

Evaporator: 

Fan and inlet ring 3-28 8-10 

Heater thermostat 5-20,6-11 5-4,6-8 

Motor contactor 6-5 6-1 

Evaporator coil: 

Removal 5-23,6-23 5-4,6-14 

Service 3-10 3-4 

Pan: 

Condenser . 3-29 8-10 

Evaporator 3-28 8-10 

Guard 3-27 3-10 

Fresh air inlet filter: 

Removal 3-26 8-10 

Service 3-9 3-4 

Fresh air inlet screen . 3-27 8-10 

Fittings 6-16 6-11 

Fuse service . 3-34 8-l 

Grilles 3-25 3-10 

Heater elements , 5-20,6-10 5-4,6-8 

Heater thermostat 5-20, 6-11 5-4, 6-8 

High discharge pressure 5-7,6-14 6-2,6-11 

High pressure cutout switch . . 5-28,6-21 5-6,6-14 

High suction and low discharge pressures 5-7,6-14 6-2,6-11 

Hose 6-35 6-8 

Hose 'clamps 6-35 5-8 

Hot gas bypass solenoid valve 6-26, 6-18 5-6, 613 

Identification and tabulated data . 1-4,4-4 -1-1,41 

Inspecting and servicing the equipment 2-3 2-1 

Inspecting equipment 2-3 2-1 

Installation after movement __, < 2-7 2-2 

Installation of separately packed components 2-4 2-1 

Installation or setting up instructions . 2-5 2-1 

Instruments 2-9 2-8 

Function box 5-19 "~~* 

Leads, electrical 3-35, 6-12 3-16, 6- 

Liquid line and liquid line bypass solenoid valve 5-26,6-19 5-6,6-lp 

Little or no heating capacity 3-17,5-10 3-7,6-3 

Low pressure cutout switch 5-28,6-21 6-6,6-14 

Mist eliminator service _ 3-10 -* 

Model difference 1-6 l ~* 

Motor, blower: 

Removal 6-21 7* 

Testing Jj t 

Movement to new worksite 2- -* 

Operation : -_ 

Air conditioner 2-13 ** 

In dusty or sandy areas 2-16 

In extreme cold 2 ~1 4 fj 

In extreme heat 2- 15 r* 

Under rainy or humid conditions 2-17 



AW 



Organizational maintenance repair parts _______________________________________ 1_1 

OverUad protector ------------------------------------------------------------- g_27 0-16 



Pane* control ------------------------------------------------------------------ 5_ 18 

Pane* and grilles ------------------------------------ , _________________________ g _26, 5.37 8-10, 5-8 

Pipe plugs --------------------------------------- ....... ---------- ____________ 8 _32, 5-S8 8-10, 5-8 

Power receptacle connector ____________________________________________________ 2-5 2-1 

Pressure relief valve ---------------------------------------------------------- 5-50, 6-22 5-6, 6-14 

Preventive maintenance: 

Daily ------------ , --------------------------------------------------------- &_$ 8_! 

Quarterly ------------------------------------------------------------------ g-7 8_! 

Receptacle connector, power __________________________________________________ 2-6 2-1 

Receptacle hole covers _________________________________________________________ 2-4 2-1 

Record and report forms _______________________________________________________ 42 41 

Rectifier -------------------------------------------------------------------- 6_g g_6 

Refrigerant system service _____________________________________________________ 6-28,6-29,6-80 6-16 

Reinstall ation _________________________________________________________________ 2-7 2-2 

Repair parts: 

Direct and general support ------------------------------------------------- 1-1 11 

Organizational ____________________________________________________________ 1-1 1-1 

Repair procedures ------------------------------------------------------------ 6-16 6-11 

Report forms ------------------------------------------------------------------ 1-2 1-1 

Scope: 

Direct and general support ---------------------------------------------------- 4-1 4-1 

Organizational -------------------------------------------------- , ------------ 1-1 1-1 

Service: 

Air conditioner filter ------------------ -------------------------------------- 8-9 8-4 

Condenser coil _____________________________________________________________ 8-11 8-4 

Equipment _______________________________________________________________ 2-8 2-1 

Evaporator coil ____________________________________________________________ 8-10 8-4 

Puae ______________ , ______________________________________________________ 8-84 8-18 

Preventive maintenance -------------------------------------------------------- 8 B 81 

Service valves (suction and discharge) ------------------------------------------ 5-29, 6-28 5-6, 6 IB 

Setting up instructions --------- --------------------------------------------- 2-5 22 

Sight glass ____________________________________________________________________ 5-22 5-4 

Special tools and equipment: 

Direct and general support ---------------------------------------------------- 8-2 81 

Organizational ____________________________________________ - --------------- 8-1 8.* 

Starting _____________________________________________________________________ 2-11 2-1 

Stopping ____________________________________________________________________ 2-12 2-i 

Suction and discharge pressure low ---------------------------------------------- 5-7,6-14 5-2,6-11 

Suction pressure high __________________________________________________________ B-7 6-1* 5-2, 6-11 

Suction pressure inadequate ---------------------------------------------------- 5-7,6-14 5-2,6-11 

Tabulated data ________________________________________________________________ 1-4, 4-4 1-1, 4-1 

Terminal boards ____________________________________________________________ 6-19 6- 4 

Thermostat: 

Heater, condenser ----------------- ------------------------------------------ 6-27 *-l* 

Heater, evaporator __________________________________________________________ 5-20,6-11 6-4,6-8 

Thermostatic expansion valve --------------------------------------------------- 6-25,6-17 5-4,6-12 

Tools and equipment: 

Basic issue _________________________________________________________________ "-2 81 

Special _____________________________________________________________________ &-1 *- 1 

Troubleshooting : 

Direct and general support --------------------------------------------------- *~l z 8-6 

Organizational ______________________________________________________________ &-* 

Tubing ____________________________________________________________________ *~ 16 

Unloading equipment _. ------------------------------------------------------- 2-1 21 

Unpacking equipment -------------------------------------------------------- 2-2 2-1 

Valves: 

Back presaure -------------------------------------------------------------- *"5!'?"?2 B-6,-14 

Hot gac bypaw * _____________ . ____________________________ ..- 5-26, 6-18 5-6, 6-18 



Valves Continued 

Liquid line 6-26,9-19 6-6,6-18 

Liquid line bypass 5-25,6-17 5-4,6-12 

Pressure relief 5-50,6-22 5-6,6-14 

Service 5-29,6-26 5-4,6-16 

Thermos tatic expansion 5-26,6-17 6-4,6-12 

Wiring harness and wire leads 6-12 6-4 



By Order of the Secretary of the Army: 

W. C. WESTMOBELAND, 
General, United Statea A 
Official: Chief of Staff. 

KENNETH G. WICKHAM, 
Major General, United States Army. 
The Adjutant General 

Distribution: 

To be. distributed in accordance with DA Form 12-25, Sec III (qtjr rqr Block #674), Organizational 
requirements for Environmental Equipment: Air Conditioners, 60,000 BTU. 

V U.S GOVERNMENT PRINTING OFFICE: 1990 - 261-912 
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SAFETY PRECAUTIONS 

fore Operation 

Disconnect air conditioner from power source before .performing maintenance on components of 

dt. 

iring Operation 

If air conditioner is stopped during operation, wait 5 minutes before restart. 

E hr Operation 

Disconnect air conditioner from power source before performing maintenance on components of 

lit. 

Avoid bodily contact with liquid refrigerant and avoid inhaling refrigerant gas. Be careful that 
frigerant-22 does not contact eyes. In case of leaks, ventilate area immediately. 



